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<210> 
<211> 
<212> 
<213> 


1 

24 
DNA 

Artificial Sequence 


<220> 
<223> 


Synthetic DNA 


<400> 1 

taacaatagg ccggccaccc cttc 


<210> 
<211> 
<212> 
<213> 


2 

18 
DNA 

Artificial Sequence 


<220> 
<223> 


Synthetic DNA 


<400> 2 

gagtttttgt tctgcggc 


<210> 
<211> 
<212> 
<213> 


3 

27 
DNA 

Artificial Sequence 


<220> 
<223> 


Synthetic DNA 


<400> 


3 




1 



tttaatcatc tgcagtaccg ggagctc 



27 



<210> 


4 


<211> 


28 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


4 



ttcattcttg ctagctcctg ggagaggc 28 



<210> 5 

<211> 43 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<220> 

<221> misc_f eature 
<222> (15) . - (15) 

<223> n represents the following sequences in a 1:1 relative abundance: 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_feature 
<222> (16) . . (16) 

<223> n represents the following sequences in a 1:1 relative abundance: 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (17) . . (17) 

<223> n represents the following sequences in a 1:1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_feature 
<222> (24) . . (24) 

<223> n represents the following sequences in a 1:1 relative abundance: 
C and A, in the trimer sequence CAR and AVY, respectively 



<220> 
<221> 
<222> 



misc_f eature 
(25) . . (25) 



<223> n represents the following sequences in a 1 : 1 relative abundance: 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (26) . . (26) 

<223> n represents the following sequences in a 1:1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 

<400> 5 

ccggccaccc cttcnnnctc aacnnncggg accagctgga aag 43 

<210> 6 
<211> 65 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<220> 

<221> misc_f eature 
<222> (17) . . (17) 

<223> n represents the following sequences in a 1:1 relative abundance: 

Y and R, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_feature 
<222> (18) . . (18) 

<223> n represents the following sequences in a 1:1 relative abundance: 
T and B, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_feature 
<222> (19) . . (19) 

<223> n represents the following sequences in a 1:1 relative abundance: 
G and T, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> mi sc_f eature 
<222> (20) . . (20) 

<223> n represents the following sequences in a 1:1 relative abundance: 

Y and R, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_f eature 
<222> (21) . . (21) 

<223> n represents the following sequences in a 1:1 relative abundance: 
T and B, in the trimer sequence YTG and RBT, respectively 



3 



=1 



<220> 

<221> misc_f eature 
<222> (22) . . (22) 

<223> n represents the following sequences in a 1:1 relative abundance: 
G and T, in the trimer sequence YTG and RBT , respectively 

<220> 

<221> mi sc_f eature 
<222> (26) . . (26) 

<223> n represents the following sequences in a 1:1 relative abundance: 

Y and R, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> mi sc_f eature 
<222> (27) . . (27) 

<223> n represents the following sequences in a 1:1 relative abundance: 
T and B, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> mi sc_f eature 
<222> (28) . . (28) 

<223> n represents the following sequences in a 1:1 relative abundance: 
G and T, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> mi sc_f eature 
<222> (44) - . (44) 

<223> n represents the following sequences in a 1:1 relative abundance: 

Y and R, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> mi sc_f eature 
<222> (45) . . (45) 

<223> n represents the following sequences in a 1:1 relative abundance: 
T and B, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> mi sc_f eature 
<222> (46) . . (46) 

<223> n represents the following sequences in a 1:1 relative abundance: 
G and T, in the trimer sequence YTG and RBT, respectively 



<400> 6 

ggatgaggtc cggcaannnn nnaatnnngg tgctcttcag cttnnngagc tcccggtact 
gcagg 



<210> 7 
<211> 62 



60 
65 



4 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<220> 

<221> misc_f eature 
<222> (17) . . (17) 

<223> n represents the following sequences in a 1:1 relative abundance 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc_f eature 
<222> (18) . . (18) 

<223> n represents the following sequences in a. 1:1 relative abundance 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc_f eature 
<222> (19) . . (19) 

<223> n represents the following sequences in a 1:1 relative abundance 
R and Y, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc_f eature 
<222> (32) . . (32) 

<223> n represents the following sequences in a 1 : 1 relative abundance 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc_f eature 
<222> (33) . . (33) 

<223> n represents the following sequences in a 1:1 relative abundance 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc_f eature 
<222> (34) . . (34) 

<223> n represents the following sequences in a 1 : 1 relative abundance 
R and Y, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc_f eature 
<222> (41) . . (41) 

<223> n represents the following sequences in a 1:1 relative abundance 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc feature 



5 



<222> (42) . . (42) 

<223> n represents the following sequences in a 1:1 relative abundance: 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (43) . . (43) 

<223> n represents the following sequences in a 1:1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 

<400> 7 

caaccagacg gccacgnnna cgggcaggct annnagctcc nnncccaacc tccagaacat 60 



cc 



62 



<210> 8 

<211> 43 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<220> 

<221> misc_feature 

<222> (14) . . (14) 

<223> n represents the following sequences in a 1 : 1 relative abundance: 

Y and R, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> mi sc_f eature 

<222> (15) . . (15) 

<223> n represents the following sequences in a 1 : 1 relative abundance: 
T and B, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_f eature 

<222> (16) . . (16) 

<223> n represents the following sequences in a 1 : 1 relative abundance: 
G and T, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_f eature 

<222> (23) . . (23) 

<223> n represents the following sequences in a 1 : 1 relative abundance: 

Y and R, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc feature 



6 



<222> (24) . . (24) 

<223> n represents the following sequences in a 1:1 relative abundance: 
T and B, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc__f eature 
<222> (25) . . (25) 

<223> n represents the following sequences in a 1:1 relative abundance: 
G and T, in the trimer sequence YTG and RBT, respectively 

<400> 8 

ccgcctcccg cacnnncttc acnnnggcct ctaggtctgg cac 4 3 

<210> 9 

<211> 65 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<220> 

<221> misc__feature 

<222> (20) . . (20) 

<223> n represents the following sequences in a 1:1 relative abundance: 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc__f eature 

<222> (21) . . (21) 

<223> n represents the following sequences in a 1:1 relative abundance: 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc_f eature 

<222> (22) . . (22) 

<223> n represents the following sequences in a 1 : 1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc_f eature 

<222> (38) . . (38) 

<223> n represents the following sequences in a 1 : 1 relative abundance: 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 

<222> (39) . . (39) 

<223> n represents the following sequences in a 1 : 1 relative abundance: 



7 



A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (40) . . (40) 

<223> n represents the following sequences in a 1:1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (44) . . (44) 

<223> n represents the following sequences in a 1:1 relative abundance: 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (45) . . (45) 

<223> n represents the following sequences in a 1:1 relative abundance: 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (46) . . (46) 

<223> n represents the following sequences in a 1:1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (47) . . (47) 

<223> n represents the following sequences in a 1:1 relative abundance: 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (48) . . (48) 

<223> n represents the following sequences in a 1:1 relative abundance: 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (49) . . (49) 

<223> n represents the following sequences in a 1:1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 

<400> 9 

cctgcagtac cgggagctcn nnaagctgaa gagcaccnnn attnnnnnnt tgccggacct 60 
catcc 65 



<210> 10 



8 



<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<220> 

<221> misc__f eature 
<222> (20) . . (20) 

<223> n represents the following sequences in a 1:1 relative abundance 

Y and R, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> mi sc_f eature 
<222> (21) . . (21) 

<223> n represents the following sequences in a 1:1 relative abundance 
T and B, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> mi sc_f eature 
<222> (22) . . (22) 

<223> n represents the following sequences in a 1:1 relative abundance 
G and T, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> mi sc_f eature 
<222> (29) . . (29) 

<223> n represents the following sequences in a 1 : 1 relative abundance 

Y and R, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> mi sc__f eature 
<222> (30) . . (30) 

<223> n represents the following sequences in a 1 : 1 relative abundance 
T and B, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_feature 
<222> (31) . . (31) 

<223> n represents the following sequences in a 1 : 1 relative abundance 
G and T, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> misc_f eature 
<222> (44) . . (44) 

<223> n represents the following sequences in a 1 : 1 relative abundance 

Y and R, in the trimer sequence YTG and RBT, respectively 

<220> 



9 



<221> misc_f eature 

<222> (45) . . (45) 

<223> n represents the following sequences in a 1:1 relative abundance: 
T and B, in the trimer sequence YTG and RBT, respectively 

<220> 

<221> mi sc_f eature 

<222> (46) . . (46) 

<223> n represents the following sequences in a 1:1 relative abundance: 
G and T, in the trimer sequence YTG and RBT, respectively 

<400> 10 

ggatgttctg gaggttgggn nnggagctnn ntagcctgcc cgtnnncgtg gccgtctggt 60 
tg 62 

<210> 11 

<211> 43 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<220> 

<221> mi sc_f eature 

<222> (19) . . (19) 

<223> n represents the following sequences in a 1 : 1 relative abundance: 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_feature ' 

<222> (20) . . (20) 

<223> n represents the following sequences in a 1:1 relative abundance: 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> mi sc__f eature 

<222> (21) . . (21) 

<223> n represents the following sequences in a 1 : 1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 

<222> (28) . . (30) 

<223> n is a, c, g, or t 

<220> 

<221> misc feature 
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<222> (38) . . (38) 

<223> n represents the following sequences in a 1:1 relative abundance: 
C and A, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (39) . . (39) 

<223> n represents the following sequences in a 1:1 relative abundance: 
A and V, in the trimer sequence CAR and AVY, respectively 

<220> 

<221> misc_f eature 
<222> (40) . . (40) 

<223> n represents the following sequences in a 1:1 relative abundance: 
R and Y, in the trimer sequence CAR and AVY, respectively 

<400> 11 

gtgccagacc tagaggccnn ngtgaagnnn gtgcgggagg egg 4 3 



<210> 


12 


<211> 


30 


<212> 


RNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


12 



aaauacaaca auaaaacgee acaucuugcg 



<210> 


13 


<211> 


28 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


13 


taacacgaca aagegcaaga tgtggcgt 


<210> 


14 


<211> 


30 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic DNA 
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<400> 14 

aaatacaaca ataaaacgcc acatcttgcg 



<210> 15 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 15 

ttcattcttg ctagctcctg ggagaggc 



<210> 16 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 16 

gagaagatcc tgcagtaccg ggagc 



<210> 17 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 17 

gaccaacatc aagactgcc 

<210> 18 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 18 

ttggccagga acttgtcc 



<210> 19 

<211> 1688 

<212> DNA 

<213> Thermus aquaticus 



<400> 19 
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120 


tgtgggccg a 
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180 


agccttataa 


agcccucagg 


gacctgaagg 


aggcgcgyyy 


yCJL LL LLy LL 


delay auu uya 


240 


gcgttctggc 


cc ugagggaa 


ggccucggcc 


ucccgcccgg 


LgaLydLLLL 


^ t" rrrt" r* r> -}- r- rr 


300 


cctacctcct 


ggacccLL.cc 


aacaccaccc 


ccgagggggi- 


r** cr c C C ct ci c* ct c 

yy LLLyyLy u 


4- r»rfrfr , rfrfrrrf 
Lauyy uyy y y 


360 


agtggacgga 


ggaggcgggg 


gagcgggcog 


/— •/—•/—■ 4- 4-4- C* C* CI Z± 


y ay y u l 1— 


' a q v-^ i— ^ 


420 


gggggciggct 


tgagggggag 


gagaggctt-u 




yy j ^ y 


\JL n-^ <_J. ^ \^ ^> V-^ 


480 


tttccgctgt 


cctggcccac 


a uggaggcca 


f—% /~r ft f~f /~T /^f 4— /™r i^f 


00 ty yauy uy 
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540 


gggccttgtc 


cctggaggtg 


gccgaggaga 


4~ /^r /»-» /^r /—m 4— 

LCgcccgcct 


L^yayyc—L^yciy 




600 


tggccggcca 


ccccttcaac 


cucaacLCcc 


gggauudgu u 


yyciciciyyy u- 




660 


agctagggct 


tcccgccatc 


ggcaagacgg 


aya.dyciL-.oyy 


L-aay L.y 0 l^v^v^ 


a. c* w 


720 


ccgtcctgga 


ggcccttcgc 


gaggcccacc 


ccaucgtgga 


yciciyci uy 


oay LaLuyyy 


780 


agctcaccaa 


gctgaagagc 


acctaCduug 


yCCLLLLyLL 


C\C1^C~ , C*'\~C*Z\'\~C*' 


r'^rr'pcacfcja 

w d ^^ay c* 


840 


cgggccgcct 


ccacacccgc 


ttcaaccaga 


cggccacggL 


LaLy y y uayy 


^ L- cx a y tay \^ l 


900 


ccgatcccaa 


cctccagaac 


gtccccgtcc 


gcaccccgct 


tgggcagagg 


atccgccggg 


960 


ccttcatcgc 


cgaggagggg 


tggctattgg 


tggccctgga 


ctatagccag 


atagagctca 


1020 


gggtgctggc 


ccacctctcc 


ggcgacgaga 


acctgatccg 


ggtcttccag 


gaggggeggg 


1080 


atatccacac 


ggagaccgcc 


agctggatgt 


tcggcgtccc 


ccgggaggcc 


gtggaccccc 


1140 


tgatgcgccg 


ggcggccaag 


accatcaact 


tcggggtcct 


ctacggcatg 


tcggcccacc 


1200 


gcctctccca 


ggagctagcc 


atcccttacg 


aggaggccca 


ggccttcatt 


gagegctact 


1260 


ttcagagctt 


ccccaaggtg 


cgggcctgga 


ttgagaagac 


cctggaggag 


ggtaggaggc 


1320 



13 



gggggtacgt ggagaccctc ttcggccgcc 


gccgctacgt 


gccagaccta gaggcccggg 


1380 


tgaagagcgt gcgggaggcg gccgagcgca 


tggccttcaa 


catgcccgtc cagggcaccg 


1440 


ccgccgacct cacgaagctg gctatggtga 


agctcttccc 


caggctggag gaaatggggg 


1500 


ccaggatgct ccttcaggtc cacgacgagc 


tggtcctcga 


ggccccaaaa gagggggcgg 


1560 


aggccgtggc ccggctggcc aaggaggtca 


tggagggggt 


gtatcccctg gccgtgcccc 


1620 


tggaggtgga ggtggggata ggggaggact 


ggctctccgc 


caaggaggcg gccgcactgg 


1680 


tgccgcgc 














1688 


<210> 20 
















<211> 562 
















<212> PRT 
















<213> Thermus aquaticus 












<400> 20 












- 




Met Ala Ser 


Gly 


Gly Gly Gly Cys 


Gly Gly 


Gly 


Gly Ser Pro 


Lys Ala 




1 




5 


10 






15 




Leu Glu Glu 


Ala 


Pro Trp Pro Pro 


Pro Glu 


Gly 


Ala Phe Val 


Gly Phe 






20 




25 




30 






Val Leu Ser 


Arg 


Lys Glu Pro Met 


Trp Ala 


Asp 


Leu Leu Ala 


Leu Ala 




35 




40 






45 






Ala Ala Arg 


Gly 


Gly Arg Val His 


Arg Ala 


Pro 


Glu Pro Tyr 


Lys Ala 




50 




55 






60 






Leu Arg Asp 


Leu 


Lys Glu Ala Arg 


Gly Leu 


Leu 


Ala Lys Asp 


Leu Ser 




65 




7 0 




75 




80 




Val Leu Ala 


Leu 


Arg Glu Gly Leu 


Gly Leu 


Pro 


Pro Gly Asp 


Asp Pro 








85 


90 






95 




Met Leu Leu 


Ala 


Tyr Leu Leu Asp 


Pro Ser 


Asn 


Thr Thr Pro 


Glu Gly 






100 




105 




110 
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Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 120 125 



Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 



Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 " 150 ' 155 160 



Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 



Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 ~ 215 220 



Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 
225 230 235 240 



Val Leu Glu Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr lie Gly Pro Leu 
260 265 270 



Pro Asp Leu lie His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 



Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
290 295 300 



Gin Asn Val Pro Val Arg Thr Pro Leu Gly Gin Arg lie Arg Arg Ala 
305 310 315 320 



15 



Phe lie Ala Glu Glu Gly Trp Leu Leu Val Ala Leu Asp Tyr Ser Gin 

325 330 335 



lie Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu lie 
340 345 350 



Arg Val Phe Gin Glu Gly Arg Asp lie His Thr Glu Thr Ala Ser Trp 
355 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 375 380 



Ala Lys Thr lie Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
385 390 395 400 



Leu Ser Gin Glu Leu Ala lie Pro Tyr Glu Glu Ala Gin Ala Phe lie 

405 410 415 



Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp lie Glu Lys 
420 425 430 



Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
435 440 445 



Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg 
450 455 460 



Glu Ala Ala Glu Arg Met Ala Phe Asn Met Pro Val Gin Gly Thr Ala 
465 470 475 480 



Ala Asp Leu Thr Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 

485 490 495 



Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 505 510 



Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 ' 520 525 
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Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val 
530 535 540 

Gly lie Gly Glu Asp Trp Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 550 555 560 

Pro Arg 

<210> 21 

<211> 1688 

<212> DNA 

<213> Thermus aquaticus 

<400> 21 



ccauggcctc 


4— /— r y-w -4— s~* /~r /"T 4- 

ugguyyoyyu 


n n r~* \~ r*r "t~ <r <r +" n 




V^> Vw \ d d y V-J <• — ' V— ' 


ctacracfQacrcr 

V— ^-j Ci >^ ^ t«l ^ 


60 


ccccctggcc 


uuuy uuy y act 


y y y y y 




actttcccac 


aaggagecca 


120 


\- 4— y-*- /-« S"* — v 

ug ugggccga 


LCLLCtyyCC 


• -f— rx /~* f" 1 n n 

ctgyoLguLy 


<~* n <T /T <T <T /T 

L-uay y y y y y y 


wy y y l» ci Vw» 


ranaccccco 


180 


agccttataa 


agccctcagg 


gacctgaagg 


aggegegggg 


gcttctcgcc 


aaagacctga 


240 


gcgttctggc 


cctgagggaa 


ggccttggcc 


tcccgcccgg 


cgacgacccc 


atgctcctcg 


300 


cctacctcct 


ggacccttcc 


aacaccaccc 


ccgagggggt 


ggcccggcgc 


tacggcgggg 


360 


agtggacgga 


ggaggcgggg 


gagcgggccg 


ccctttccga 


gaggctcttc 


gccaacctgt 


420 


gggggaggct 


tgagggggag 


gagaggctcc 


tttggcttta 


ccgggaggtg 


gagaggcccc 


480 


tttccgctgt 


cctggcccac 


atggaggcca 


cgggggtgcg 


cctggacgtg 


gcctatctca 


540 


gggccttgtc 


cctggaggtg 


gccgaggaga 


tcgcccgcct 


egaggecgag 


gtcttccgcc 


600 


tggccggcca 


ccccttcaac 


ctcaactccc 


gggaccagct 


ggaaagggtc 


ctctttgacg 


660 


agctagggct 


tcccgccatc 


ggcaagacgg 


agaagacegg 


caagcgctcc 


accagcgccg 


720 


ccgtcctggg 


ggccctccgc 


gaggcccacc 


ccatcgtgga 


gaagatcctg 


cagtaceggg 


780 


agctcaccaa 


gctgaagagc 


acctacattg 


accccttgcc 


ggacctcatc 


caccccagga 


840 


cgggccgcct 


ccacacccgc 


ttcaaccaga 


cggccacggc 


caegggcagg 


ctaagtagct 


900 


ccgatcccaa 


cctccagaac 


atccccgtcc 


gcaccccgct 


tgggcagagg 


atccgccggg 


960 
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ccttcatcgc 


cgaggagggg 


tggctattgg 


tgaccctgga 


ctatagccag 


atagagctca 


1020 


gggtgctggc 


ccacctctcc 


ggcgacgaga 


acctgatccg 


ggtcttccag 


gaggggcggg 


1080 


acatccacac 


ggagaccgcc 


agctggatgt 


tcggcgtccc 


ccgggaggcc 


gtggaccccc 


1140 


tgatgcgccg 


ggcggccaag 


accatcaact 


tcggggtcct 


ctacggcatg 


tcggcccacc 


1200 


gcctctccca 


ggagctagcc 


atcccttacg 


aggaggccca 


ggccttcatt 


gagcgctact 


1260 


ttcagagctt 


ccccaaggtg 


cgggcctgga 


ttgagaagac 


cctggaggag 


ggcaggaggc 


1320 


gggggtacgt 


ggagaccctc 


ttcggccgcc 


gccgctacgt 


gccagaccta 


gaggcccggg 


1380 


tgaagagcgt 


gcgggaggcg 


gccgagcgca 


tggccttcaa 


catgcccgtc 


cagggcaccg 


1440 


ccgccgacct 


catgaagctg 


gctatggtga 


agctcttccc 


caggctggag 


gaaatggggg 


1500 


ccaggatgct 


ccttcaggtc 


cacgacgagc 


tggtcctcga 


ggccccaaaa 


gagggggcgg 


1560 


aggccgtggc 


ccggctggcc 


aaggaggtca 


tggagggggt 


gtatcccctg 


gccgtgcccc 


1620 


tggaggtgga 


ggtggggata 


ggggaggaca 


ggctctccgc 


caaggaggcg 


gccgcactgg 


1680 


tgccgcgc 












1688 



<210> 22 

<211> 562 

<212> PRT 

<213> Thermus aquaticus 

<400> 22 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 
1 5 10 15 

Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 

Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 40 45 

Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 55 60 
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Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 70 75 80 



Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 95 



Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 105 110 



Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 120 125 



Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 



Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 " 150 155 160 



Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 



Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 ' 215 220 



Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 
225 230 235 240 



Val Leu Gly Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr lie Asp Pro Leu 
260 265 270 
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Pro Asp Leu lie His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 " 280 ~ 285 



Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
290 295 300 



Gin Asn lie Pro Val Arg Thr Pro Leu Gly Gin Arg lie Arg Arg Ala 
305 310 315 320 



Phe lie Ala Glu Glu Gly Trp Leu Leu Val Thr Leu Asp Tyr Ser Gin 

325 330 335 



lie Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu lie 
340 345 350 



Arg Val Phe Gin Glu Gly Arg Asp lie His Thr Glu Thr Ala Ser Trp 
355 ' ' 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 ' 375 380 



Ala Lys Thr lie Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
385 ~ 390 395 400 



Leu Ser Gin Glu Leu Ala lie Pro Tyr Glu Glu Ala Gin Ala Phe lie 

405 410 415 



Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp lie Glu Lys 
420 425 430 



Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
435 440 445 



Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg 
450 455 460 



Glu Ala Ala Glu Arg Met Ala Phe Asn Met Pro Val Gin Gly Thr Ala 
465 470 475 480 
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0 



Ala Asp Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 

485 490 495 

Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 505 " 510 

Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 " 520 525 

Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val 
530 ~ 535 540 

Gly lie Gly Glu Asp Arg Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 ~ 550 555 560 

Pro Arg 

<210> 23 

<211> 1688 

<212> DNA 

<213> Thermus aquaticus 



<400> 23 



ccatggcctc 


tggtggcggt 


ggctgtggtg 


gcggtggcag 


ccccaaggcc 


ctggaggagg 


60 


ccccctggcc 


cccgccggaa 


ggggccttcg 


tgggctttgt 


gctttcccgc 


aaggagccca 


120 


tgtgggccga 


tcttctggcc 


ctggccgccg 


ccaggggggg 


ccgggtccac 


cgggcccccg 


180 


agccttataa 


agccctcagg 


gacctgaagg 


aggcgcgggg 


gcttctcgcc 


aaagacctga 


240 


gcgttctggc 


cctgagggaa 


ggccttggcc 


tcccgcccgg 


cgacgacccc 


atgctcctcg 


300 


cctacctcct 


ggacccttcc 


aacaccaccc 


ccgagggggt 


ggcccggcgc 


tacggcgggg 


360 


agtggacgga 


ggaggcgggg 


gagcgggccg 


ccctttccga 


gaggctcttc 


gccaacctgt 


420 


gggggaggct 


tgagggggag 


gagaggctcc 


tttggcttta 


ccgggaggtg 


gagaggcccc 


480 


tttccgctgt 


cctggcccac 


atggaggcca 


cgggggtgcg 


cctggacgtg 


gcctatctca 


540 


gggccttgtc 


cctggaggtg 


gccgaggaga 


tcgcccgcct 


cgaggccgag 


gtcttccgcc 


600 
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tggccggcca ccccttccaa ctcaaccaac gggaccagct ggaaagggtc ctctttgacg 660 

agctagggct tcccgccatc ggcaagacgg agaagaccgg caagcgctcc accagcgccg 720 

ccgtcctgga ggccctccgc gaggcccacc ccatcgtgga gaagatcctg cagtaccggg 780 

agctcaacaa gctgaagagc acccaaatta ctcagttgcc ggacctcatc caccccagga 840 

cgggccgcct ccacacccgc ttcaaccaga cggccacgca aacgggcagg ctaagtagct 900 

cccagcccaa cctccagaac atccccgtcc gcaccccgct tgggcagagg atccgccgga 960 

ccttcatcgc cgaggagggg aggctattgg tggccctgga ctataaccag atagagctca 1020 

gggtgctggc ccacctctcc ggcgacgaga acctgatccg ggtcttccag gaggggcggg 1080 

acatccacac ggagaccgcc agctggatgt tcggcgtccc ccgggaggcc gtggaccccc 1140 

tgatgcgccg ggcggccaag accatcaact tcggggtcct ctacggcatg tcggcccacc 1200 

gcctctccca ggagctagcc atcccttacg aggaggccca ggccttcatt gagcgctact 1260 

ttcagagctt ccccaaggtg cgggcctgga ttgagaagac cctggaggag ggcaggaggc 1320 

gggggtacgt ggagaccctc ttcggccgcc gccgctacct gccagaccta gaggcccagg 1380 

tgaagaatgt gcgggaggcg gccgagcgca gggccttcaa catgcccgtc cagggcaccg 1440 

ccgccgacct catgaagctg gctatggtga agctcttccc caggctggag gaaatggggg 1500 

ccaggatgct ccttcaggtc cacgacgagc tggtcctcga ggccccaaaa gagggggcgg 1560 

aggccgtggc ccggctggcc aaggaggtca tggagggggt gtatcccctg gccgtgcctc 1620 

tggaggtgga ggtggggata ggggaggact ggctctccgc caaggaggcg gccgcactgg 1680 

tgccgcgc 1688 

<210> 24 
<211> 562 
<212> PRT 

<213> Thermus aquaticus 
<400> 24 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 
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Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 



Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 40 45 



Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 55 60 



Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 70 75 80 



Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 95 



Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 105 110 



Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 ~ 120 125 



Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 



Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 150 " 155 160 



Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Gin Leu Asn 
195 200 205 



Gin Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 ~ 215 220 



23 



Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 
225 230 235 240 



Val Leu Glu Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Asn Lys Leu Lys Ser Thr Gin lie Thr Gin Leu 
260 265 270 



Pro Asp Leu lie His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 



Gin Thr Ala Thr Gin Thr Gly Arg Leu Ser Ser Ser Gin Pro Asn Leu 
290 295 300 



Gin Asn lie Pro Val Arg Thr Pro Leu Gly Gin Arg lie Arg Arg Thr 
305 310 315 320 



Phe lie Ala Glu Glu Gly Arg Leu Leu Val Ala Leu Asp Tyr Asn Gin 

325 " ~ 330 335 



lie Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu lie 
340 345 350 



Arg Val Phe Gin Glu Gly Arg Asp lie His Thr Glu Thr Ala Ser Trp 
355 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 375 380 



Ala Lys Thr lie Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
385 J 390 395 400 



Leu Ser Gin Glu Leu Ala lie Pro Tyr Glu Glu Ala Gin Ala Phe lie 

405 410 415 



Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp lie Glu Lys 
420 425 430 
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Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
435 440 ~ 445 



Arg Arg Arg Tyr Leu Pro Asp Leu Glu Ala Gin Val Lys Asn Val Arg 
450 "* 455 460 



Glu Ala Ala Glu Arg Arg Ala Phe Asn Met Pro Val Gin Gly Thr Ala 
465 470 475 480 



Ala Asp Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 

485 490 495 



Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 505 510 



Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 520 525 



Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val 
530 535 540 



Gly lie Gly Glu Asp Trp Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 550 555 560 



Pro Arg 



<210> 25 
<211> 1688 
<212> DNA 

<213> Thermus aquaticus 
<400> 25 

ccatggcctc tggtggcggt ggctgtggtg gcggtggcag ccccaaggcc ctggaggagg 60 
ccccctggcc cccgccggaa ggggccttcg tgggctttgt gctttcccgc aaggagccca 120 
tgtgggccga tcttctggcc ctggccgccg ccaggggggg ccgggtccac cgggcccccg 180 
agccttataa agccctcagg gacctgaagg aggcgcgggg gcttctcgcc aaagacctga 240 



25 



gcgttctggc 


cctgagggaa 


ggccttggcc 


tcccgcccgg 


cgacgacccc 


atgctcctcg 


300 


cctacctcct 


ggacccttcc 


aacaccaccc 


ccgagggggt 


ggcccggcgc 


tacggcgggg 


360 


agtggacgga 


ggaggcgggg 


gagcgggccg 


ccctttccga 


gaggctcttc 


gccaacctgt 


420 


gggggaggct 


tgagggggag 


gagaggctcc 


tttggcttta 


ccgggaggtg 


gagaggcccc 


480 


tttccgctgt 


cctggcccac 


atggaggcca 


cgggggtgcg 


cctggacgtg 


gcctatctca 


540 


gggccttgtc 


cctggaggtg 


gccgaggaga 


tcgcccgcct 


cgaggccgag 


gtcttccgcc 


600 


tggccggcca 


ccccttcaac 


ctcaactccc 


gggaccagct 


ggaaagggtc 


ctctttgacg 


660 


agctagggct 


tcccgccatc 


ggcaagacgg 


agaagaccgg 


caagcgctcc 


accagcgccg 


720 


ccgtcctgga 


ggccctccgc 


gaggcccacc 


ccatcgtgga 


gaagatcctg 


cagtaccggg 


780 


agctcaccaa 


gctgaagagc 


acctacattg 


accccttgcc 


ggacctcatc 


caccccagga 


840 


cgggccgcct 


ccacacccgc 


ttcaaccaga 


cggccacggc 


cacgggcagg 


ctaagtagct 


900 


ccgatcccaa 


cctccagaac 


atccccgtcc 


gcaccccgct 


tgggcagagg 


atccgccggg 


960 


ccttcatcgc 


cgaggagggg 


tggctattgg 


tggccctgga 


ctatagccag 


atagagctca 


1020 


gggtgctggc 


ccacctctcc 


ggcgacgaga 


acctgatccg 


ggtcttccag 


gaggggcggg 


1080 


acatccacac 


ggagaccgcc 


agctggatgt 


tcggcgtccc 


ccgggaggcc 


gtggaccccc 


1140 


tgatgcgccg 


ggcggccaag 


accatcaact 


tcggggtcct 


ctacggcatg 


tcggcccacc 


1200 


gcctctccca 


ggagctagcc 


atcccttacg 


aggaggccca 


ggccttcatt 


gagcgctact 


1260 


ttcagagctt 


ccccaaggtg 


cgggcctgga 


ttgagaagac 


cctggaggag 


ggcaggaggc 


1320 


gggggtacgt 


ggagaccctc 


ttcggccgcc 


gccgctacgt 


gccagaccta 


gaggcccggg 


1380 


tgaagagcgt 


gcgggaggcg 


gccgagcgca 


tggccttcaa 


catgcccgtc 


cagggcaccg 


1440 


ccgccgacct 


catgaagctg 


gctatggtga 


agctcttccc 


caggctggag 


gaaatggggg 


1500 


ccaggatgct 


ccttcaggtc 


cacgacgagc 


tggtcctcga 


ggccccaaaa 


gagagggcgg 


1560 


aggccgtggc 


ccggctggcc 


aaggaggtca 


tggagggggt 


gtatcccctg 


gccgtgcccc 


1620 


tggaggtgga 


ggtggggata 


ggggaggact 


ggctctccgc 


caaggaggcg 


gccgcactgg 


1680 


tgccgcgc 












1688 
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<210> 26 
<211> 562 
<212> PRT 

<213> Thermus aquaticus 
<400> 26 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 
15 10 15 



Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 



Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 40 45 



Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 55 60 



Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 ~ " " 70 75 80 



Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 95 



Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 ~ 105 110 



Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 120 125 



Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 



Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 150 155 160 



Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 
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Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 



Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 215 220 



Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 
225 ' 230 • 235 240 



Val Leu Glu Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr lie Asp Pro Leu 
260 265 270 



Pro Asp Leu lie His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 



Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
290 295 300 



Gin Asn lie Pro Val Arg Thr Pro Leu Gly Gin Arg lie Arg Arg Ala 
305 310 315 320 



Phe lie Ala Glu Glu Gly Trp Leu Leu Val Ala Leu Asp Tyr Ser Gin 

325 330 335 



lie Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu lie 
340 345 350 



Arg Val Phe Gin Glu Gly Arg Asp lie His Thr Glu Thr Ala Ser Trp 
355 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 " 375 380 
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Ala Lys Thr lie Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
385 390 395 400 



Leu Ser Gin Glu Leu Ala lie Pro Tyr Glu Glu Ala Gin Ala Phe lie 

405 410 415 



Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp lie Glu Lys 
420 425- 430 



Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
435 440 445 



Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg 
450 455 4 60 



Glu Ala Ala Glu Arg Met Ala Phe Asn Met Pro Val Gin Gly Thr Ala 
465 470 475 480 



Ala Asp Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 

485 490 495 



Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 " 505 510 



Glu Ala Pro Lys Glu Arg Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 ~ 520 525 



Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val 
530 " " 535 540 



Gly lie Gly Glu Asp Trp Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 550 555 560 



Pro Arg 



<210> 27 
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<211> 1688 

<212> DNA 

<213> Thermus aquaticus 

<400> 27 



ccatggcctc 


tggtggcggt 


ggctgtggtg 


gcggtggcag 


ccccaaggcc 


ctggaggagg 


60 


ccccctggcc 


cccgccggaa 


ggggccttcg 


tgggctttgt 


gctttcccgc 


aaggagccca 


120 


tgtgggccga 


tcttctggcc 


ctggccgccg 


ccaggggggg 


ccgggtccac 


cgggcccccg 


180 


agccttataa 


agccctcagg 


gacctgaagg 


aggcgcgggg 


gcttctcgcc 


aaagacctga 


240 


gcgttctggc 


cctgagggaa 


ggccttggcc 


tcccgcccgg 


cgacgacccc 


atgctcctcg 


300 


cctacctcct 


ggacccttcc 


aacaccaccc 


ccgagggggt 


ggcccggcgc 


tacggcgggg 


360 


agtggacgga 


ggaggcgggg 


gagcgggccg 


ccctttccga 


gaggctcttc 


gccaacctgt 


420 


gggggaggct 


tgagggggag 


gagaggctcc 


tttggcttta 


ccgggaggtg 


gagaggcccc 


480 


tttccgctgt 


cctggcccac 


atggaggcca 


cgggggtgcg 


cctggacgtg 


gcctatctca 


540 


gggccttgtc 


cctggaggtg 


gccgaggaga 


tcgcccgcct 


cgaggccgag 


gtcttccgcc 


600 


tggccggcca 


ccccttcaac 


ctcaactccc 


gggaccagct 


ggaaagggtc 


ctctttgacg 


660 


agctagggct 


tcccgccatc 


ggcaagacgg 


agaagaccgg 


caagcgctcc 


accagcgccg 


720 


tcgtcctgga 


ggccctccgc 


gaggcccacc 


ccatcgtgga 


gaagatcctg 


cagtaccggg 


780 


agctcaccaa 


gctgaagagc 


acctacattg 


accccttgcc 


ggacctcatc 


caccccagga 


840 


cgggccgcct 


ccacacccgc 


ttcaaccaga 


cggccacggc 


cacgggcagg 


ctaagtagct 


900' 


ccgatcccaa 


cctccagaac 


atccccgtcc 


gcaccccgct 


tgggcagagg 


atccgccggg 


960 


ccttcatcgc 


cgaggagggg 


tggctattgg 


tggccctgga 


ctatagccag 


atagagctca 


1020 


gggtgctggc 


ccacctctcc 


ggcgacgaga 


acctgatccg 


ggtcttccag 


gaggggcggg 


1080 


acatccacac 


ggagaccgcc 


agctggatgt 


tcggcgtccc 


ccgggaggcc 


gtggaccccc 


1140 


tgatgcgccg 


ggcggccaag 


agcatcaact 


tcggggtcct 


ctacggcatg 


tcggcccacc 


1200 


gcctctccca 


ggagctagcc 


atcccttacg 


aggaggccca 


ggccttcatt 


gagcgctact 


1260 


ttcagagctt 


ccccaaggtg 


cgggcctgga 


ttgagaagac 


cctggaggag 


ggcaggaggc 


1320 


gggggtacgt 


ggagaccctc 


ttcggccgcc 


gccgctacgt 


gccagaccta 


gaggcccggg 


1380 
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yCuauyy Lyd 


dyCLCuCCCC 


caggctiggag 


gaaa uggggg 


1 son 


ccaggaLgcL 
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CCLLCdyyLC 


CaCyaCyayC 


uyy LCCLCyd 


ggccccaaaa 


gagggggcgg 


1 ^£0 


aggccgtggc 


ccggctggcc 


aaggaggtca 


tggagggggt 


gtatcccctg 


gccgtgcccc 


1620 


tggaggtgga 


ggtggggata 


ggggaggacc 


ggctctccgc 


caaggaggcg 


gccgcactgg 


1680 


tgccgcgc 












1688 



<210> 28 
<211> 562 
<212> PRT 

<213> Thermus aquaticus 
<400> 28 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 
15 10 15 



Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 



Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 " 40 45 



Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 55 60 



Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 70 75 80 



Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 95 



Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 105 110 



Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 120 125 
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Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 



Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 150 ' " 155 " 160 



Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 



Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 215 220 



Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Val 
225 " 230 * 235 240 



Val Leu Glu Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr lie Asp Pro Leu 
260 265 270 



Pro Asp Leu lie His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 



Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
290 295 300 



Gin Asn lie Pro Val Arg Thr Pro Leu Gly Gin Arg lie Arg Arg Ala 
305 310 315 320 



Phe lie Ala Glu Glu Gly Trp Leu Leu Val Ala Leu Asp Tyr Ser Gin 

325 330 335 
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lie Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu lie 
340 345 350 



Arg Val Phe Gin Glu Gly Arg Asp lie His Thr Glu Thr Ala Ser Trp 
355 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 ~ ~ 375 380 



Ala Lys Ser lie Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
385 390 395 400 



Leu Ser Gin Glu Leu Ala lie Pro Tyr Glu Glu Ala Gin Ala Phe lie 

405 410 415 



Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp lie Glu Lys 
420 425 430 



Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
435 440 445 



Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg 
450 455 460 



Glu Ala Ala Glu Arg Met Ala Phe Asn Met Pro Val Gin Gly Thr Ala 
465 470 475 480 



Ala Asp Leu Met Lys Leu Ala Met Val Lys Leu Ser Pro Arg Leu Glu 

485 490 495 



Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 ~ 505 510 



Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 " " 520 525 



Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val 
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530 535 540 

Gly lie Gly Glu Asp Arg Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 550 555 560 

Pro Arg 

<210> 29 

<211> 1688 

<212> DNA 

<213> Thermus aquaticus 



<400> 29 



ccatggcctc 


tggtggcggt - 


ggctgtggtg 


gcggtggcag 


ccccaaggcc 


ctggaggagg 


60 


ccccctggcc 


cccgccggaa 


ggggccttcg 


tgggctttgt 


gctttcccgc 


aaggagccca 


120 


tgtgggccga 


tcttctggcc 


ctggccgccg 


ccaggggggg 


ccgggtccac 


cgggcccccg 


180 


agccttataa 


agccctcagg 


gacctgaagg 


aggcgcgggg 


gcttctcgcc 


aaagacctga 


240 


gcgttctggc 


cctgagggaa 


ggccttggcc 


tcccgcccgg 


cgacgacccc 


atgctcctcg 


300 


cctacctcct 


ggacccttcc 


aacaccaccc 


ccgagggggt 


ggcccggcgc 


tacggcgggg 


360 


agtggacgga 


ggaggcgggg 


gagcgggccg 


ccctttccga 


gaggctcttc 


gccaacctgt 


420 


gggggaggct 


tgagggggag 


gagaggctcc 


tttggcttta 


ccgggaggtg 


gagaggcccc 


480 


tttccgctgt 


cctggcccac 


atggaggcca 


cgggggtgcg 


cctggacgtg 


gcctatctca 


540 


gggccttgtc 


cctggaggtg 


gccgaggaga 


tcgcccgcct 


cgaggccgag 


gtcttccgcc 


600 


tggccggcca 


ccccttcaac 


ctcaactccc 


gggaccagct 


ggaaagggtc 


ctctttgacg 


660 


agctagggct 


tcccgccatc 


ggcaagacgg 


agaagaccgg 


caagcgctcc 


accagcgccg 


720 


ccgtcctgga 


ggccctccgc 


gaggcccacc 


ccatcgtgga 


gaagatcctg 


cagtaccggg 


780 


agctcaccaa 


gctgaagagc 


acctacattg 


accccttgcc 


ggacctcatc 


caccccagga 


840 


cgggccgcct 


ccacacccgc 


ttcaaccaga 


cggtcacggc 


cacgggcagg 


ctaagtagct 


900 


ccgatcccaa 


cctccagaac 


atccccgtcc 


gcaccccgct 


tgggcagagg 


atccgccggg 


960 


ccttcatcgc 


cgaggagggg 


tggctattgg 


tggccctgga 


ctatagccag 


atagagctca 


1020 
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cct ucagg tc 


Cacgdcgdgc 


LgguccLogd 


/-t /->r r~* /-> r~* a 
yyooooaaaa 


gagggggcgg 


1 SfiO 
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aggccgtggc 


ccggctggcc 


aaggaggtca 


tggagggggt 


gtatcccctg 


gccgtgcccc 


1620 


tggaggtgga 


ggtggggata 


ggggaggact 


ggctctccgc 


caaggaggcg 


gccgcactgg 


1680 


tgccgcgc 
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<210> 30 
<211> 562 
<212> PRT 

<213> Thermus aquaticus 
<400> 30 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 
15 10 15 

Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 

Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 4 0 4 5 

Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 55 60 

Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 70 75 80 
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Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 " ' 95 



Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 105 110 



Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 120 125 



Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 



Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 ~ 150 ~ 155 ~ 160 



Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 



Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 215 220 



Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 
225 230 235 240 



Val Leu Glu Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr lie Asp Pro Leu 
260 265 270 



Pro Asp Leu lie His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 
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Gin Thr Val Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
290 295 300 



Gin Asn lie Pro Val Arg Thr Pro Leu Gly Gin Arg lie Arg Arg Ala 
305 310 315 320 



Phe lie Ala Glu Glu Gly Trp Leu Leu Val Ala Leu Asp Tyr Ser Gin 

325 330 335 



lie Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu lie 
340 345 350 



Arg Val Phe Gin Glu Gly Arg Asp lie His Thr Glu Thr Ala Ser Trp 
355 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 " 375 380 



Ala Lys Thr lie Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
385 390 395 400 



Leu Ser Gin Glu Leu Ala lie Pro Tyr Glu Glu Ala Gin Ala Phe lie 

405 410 415 



Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp lie Glu Lys 
420 425 430 



Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
435 440 445 



Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg 
450 455 460 



Glu Ala Ala Glu Arg Met Ala Tyr Asn Met Pro Val Gin Gly Thr Ala 
465 470 475 480 



Ala Asp Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 
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485 



490 



495 



Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 505 510 

Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 520 525 

Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val 
530 535 540 

Gly lie Gly Glu Asp Trp Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 ' * 550 555 560 

Pro Arg 

<210> 31 

<211> 1688 

<212> DNA 

<213> Thermus aquaticus 



<400> 31 



ccatggcctc 


tggtggcggt 


ggctgtggtg 


gcggtggcag 


ccccaaggcc 


ctggaggagg 


60 


ccccctggcc 


cccgccggaa 


ggggccttcg 


tgggctttgt 


gctttcccgc 


aaggagccca 


120 


tgtgggccga 


tcttctggcc 


ctggccgccg 


ccaggggggg 


ccgggtccac 


cgggcccccg 


180 


agccttataa 


agccctcagg 


gacctgaagg 


aggcgcgggg 


gcttctcgcc 


aaagacctga 


240 


gcgttctggc 


cctgagggaa 


ggccttggcc 


tcccgcccgg 


cgacgacccc 


atgctcctcg 


300 


cctacctcct 


ggacccttcc 


aacaccaccc 


ccgagggggt 


ggcccggcgc 


tacggcgggg 


360 


agtggacgga 


ggaggcgggg 


gagcgggccg 


ccctttccga 


gaggctcttc 


gccaacctgt 


420 


gggggaggct 


tgagggggag 


gagaggctcc 


tttggcttta 


ccgggaggtg 


gagaggcccc 


480 


tttccgctgt 


cctggcccac 


atggaggcca 


cgggggtgcg 


cctggacgtg 


gcctatctca 


540 


gggccttgtc 


cctggaggtg 


gccgaggaga 


tcgcccgcct 


cgaggccgag 


gtcttccgcc 


600 


tggccggcca 


ccccttcaac 


ctcaactccc 


gggaccagct 


ggaaagggtc 


ctctttgacg 


660 
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agctagggct tcccgccatc ggcaagacgg agaagaccgg caagcgctcc accagcgccg 720 

ccgtcctgga ggccctccgc gaggcccacc ccatcgtgga gaagatcctg cagtaccggg 780 

agctcaccaa gctgaagagc acctacattg accccttgcc ggacctcatc caccccagga 840 

cgggccgcct ccacacccgc ttcaaccaga cggccacggc cacgggcagg ctaagtagct 900 

ccgatcccaa cctccagaac atccccgtcc gcaccccgct tgggcagagg atccgccggg 960 

ccttcatcgc cgaggagggg tggctattgg tggccctgga ctatagccag atagagctca 1020 

gggtgctggc ccacctctcc ggcgacgaga acctgatccg ggtcttccag gaggggcggg 1080 

acatccacac ggagaccgcc agctggatgt tcggcgtccc ccgggaggcc gtggaccccc 1140 

tgatgcgccg ggcggccaag accatcaact tcggggtcct ctacggcatg tcggcccacc 1200. 

gcctctccca ggagctagcc atcccttacg aggaggccca ggccttcatt gagcgctact 1260 

ttcagagctt ccccaaggtg cgggcctgga ttgagaagac cctggaggag ggcaggaggc 1320 

gggggtacgt ggagaccctc ttcggccgcc gccgctacgt gccagaccta gaggcccggg 1380 

tgaagagcgt gcgggaggcg gccgagcgca tggccttcaa catgcccgtc cagggcaccg 1440 

ccgccgacct catgaagctg gctatggtga agctcttccc caggctggag gaaatggggg 1500 

ccaggatgct ccttcaggtc cacgacgagc tggtcctcga ggccccaaaa gagggggcgg 1560 

aggccgtggc ccggctggcc aaggaggtca tggagggggt gtatcccctg gccgtgcccc 1620 

tggaggtgga ggtggggata ggggaggacc ggctctccgc caaggaggcg gccgcactgg 1680 

tgccgcgc 1688 

<210> 32 
<211> 562 
<212> PRT 

<213> Thermus aquaticus 
<400> 32 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 



Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 
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Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 ~ 40 45 



Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 55 60 



Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 "70 75 80 



Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 95 



Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 ' 105 110 



Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 " . 120 125 



Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 .135 140 



Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 150 . 155 160 



Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 



Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 215 220 



Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 
225 230 235 240 
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Val Leu Glu Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr lie Asp Pro Leu 
260 265 270 



Pro Asp Leu lie His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 



Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
290 295 300 



Gin Asn lie Pro Val Arg Thr Pro Leu Gly Gin Arg lie Arg Arg Ala 
305 310 315 320 



Phe lie Ala Glu Glu Gly Trp Leu Leu Val Ala Leu Asp Tyr Ser Gin 

325 ~ 330 335 



lie Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu lie 
340 345 350 



Arg Val Phe Gin Glu Gly Arg Asp He His Thr Glu Thr Ala Ser Trp 
355 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 " 375 380 



Ala Lys Thr He Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
385 390 395 400 



Leu Ser Gin Glu Leu Ala lie Pro Tyr Glu Glu Ala Gin Ala Phe He 

405 410 415 



Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp He Glu Lys 
420 425 430 



Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
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435 440 445 



Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg 
450 * 455 " 460 



Glu Ala Ala Glu Arg Met Ala Phe Asn Met Pro Val Gin Gly Thr Ala 
465 470 475 480 



Ala Asp Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 

485 490 ~ 495 



Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 505 510 



Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 520 525 



Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val 
530 535 540 



Gly lie Gly Glu Asp Arg Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 " 550 555 560 



Pro Arg 



<210> 33 

<211> 1688 

<212> DNA 

<213> Thermus aquaticus 

<400> 33 



ccatggcctc 


tggtggcggt 


ggctgtggtg 


gcggtggcag 


ccccaaggcc 


ctggaggagg 


60 


ccccctggcc 


cccgccggaa 


ggggccttcg 


tgggctttgt 


gctttcccgc 


aaggagccca 


120 


tgtgggccga 


tcttctggcc 


ctggccgccg 


ccaggggggg 


ccgggtccac 


cgggcccccg 


180 


agccttataa 


agccctcagg 


gacctgaagg 


aggcgcgggg 


gcttctcgcc 


aaagacctga 


240 


gcgttctggc 


cctgagggaa 


ggccttggcc 


tcccgcccgg 


cgacgacccc 


atgctcctcg 


300 
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L LgdgddgdL 


0 0 uy y ay y ay 


yyuayyayyu 


1320 


gggggtacgt 


ggagaccctc 


uLcggccgcc 


gccgLUdLy u 


uuuciyau^ ua 


a ri a a c c c a n rr 


1380 


tgaagagcgt 


gcgggaggcg 


gccgagcgca 


aggccuucaa 


Ca. LyLLLy Lt 


^a n n a c ci 


1440 


ccgccgacct 


catgaagctg 


gc ua ugg uga 


o/"*t/^4~ r** 
dyCtLLLLLL 


LayyLty yay 


y a aa ^y y y y y 


1500 


ccaggatgct 


ccttcaggtc 


cacgacgagc 


4- /-^ 4— /~* 4~ /"Y 

ugguccucga 


ygLLLLddda 


y a\gy y y y Ly y 


1560 


aggccgtggc 


ccggctggcc 


aaggaggtca 


tggagggggt 


gtatccectg 


gccgtgctcc 


1620 


tggaggtgga 


ggtggggata 


ggggaggact 


ggctctccgc 


caaggaggcg 


gccgcactgg 


1680 


tgccgcgc 












1688 



<210> 34 
<211> 562 



43 



<212> PRT 

<213> Thermus aquaticus 
<400> 34 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 
1 5 10 15 



Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 



Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 " 40 45 



Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 55 60 



Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 ~ " 70 75 80 



Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 95 



Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 ' 105 110 



Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 120 125 



Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 



Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 150 155 160 



Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



44 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 



Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 215 220 



Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 
225 230 235 240 



Val Leu Glu Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr lie Asp Pro Leu 
260 " 265 270 



Pro Asp Leu lie His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 " 280 285 



Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
290 295 300 



Gin Asn lie Pro Val Arg Thr Pro Leu Gly Gin Arg lie Arg Arg Ala 
305 310 315 320 



Phe lie Ala Glu Glu Gly Trp Leu Leu Val Ala Leu Asp Tyr Ser Gin 

325 330 335 



lie Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu lie 
340 345 350 



Arg Val Phe Gin Glu Gly Arg Asp lie His Thr Glu Thr Ala Ser Trp 
355 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 375 380 



Ala Lys Thr lie Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 



45 



385 



390 



395 



400 



Leu Ser Gin Glu Leu Ala lie Pro Tyr Glu Glu Ala Gin Ala Phe lie 

405 410 415 



Glu Arg Tyr Phe Leu Ser Phe Pro Lys Val Arg Ala Trp lie Glu Lys 
420 425 ~ " 430 



Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
435 440 445 



Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg 
450 " 455 ' 460 



Glu Ala Ala Glu Arg Lys Ala Phe Asn Met Pro Val Gin Gly Thr Ala 
465 470 475 480 



Ala Asp Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 

485 490 495 



Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 " 505 510 



Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 * 520 525 



Val Met Glu Gly Val Tyr Pro Leu Ala Val Leu Leu Glu Val Glu Val 
530 " 535 540 



Gly lie Gly Glu Asp Trp Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 550 555 560 



Pro Arg 



<210> 35 

<211> 1688 

<212> DNA 

<213> Thermus aquaticus 



46 



ccatggcctc 


tggtggcggt 


ggctgtggtg 


gcggtggcag 


ccccaaggcc 


ctggaggagg 


60 


ccccctggcc 


cccgccggaa 


ggggccttcg 


tgggctttgt 


gctttcccgc 


aaggagccca 


120 


tgtgggccga 


tcttctggcc 


ctggccgccg 


ccaggggggg 


ccgggtccac 


cgggcccccg 


180 


agccttataa 


agccctcagg 


gacctgaagg 


aggcgcgggg 


gcttctcgcc 


aaagacctga 


240 


gcgttctggc 


cctgagggaa 


ggccttggcc 


tcccgcccgg 


cgacgacccc 


atgctcctcg 


300 


cctacctcct 


ggacccttcc 


aacaccaccc 


ccgagggggt 


ggcccggcgc 


tacggcgggg 


360 


agtggacgga 


ggaggcgggg 


gagcgggccg 


ccctttccga 


gaggctcttc 


gccaacctgt 


420 


gggggaggct 


tgagggggag 


gagaggctcc 


tttggcttta 


ccgggaggtg 


gagaggcccc 


480 


tttccgctgt 


cctggcccac 


atggaggcca 


cgggggtgcg 


cctggacgtg 


gcctatctca 


540 


gggccttgtc 


cctggaggtg 


gccgaggaga 


tcgcccgcct 


cgaggccgag 


gtcttccgcc 


600 


tggccggcca 


ccccttcaac 


ctcaactccc 


gggaccagct 


ggaaagggtc 


ctctttgacg 


660 


agctagggct 


tcccgccatc 


ggcaagacgg 


agaagaccgg 


caagcgctcc 


accagcgccg 


720 


ccgtcctgga 


ggccctccgc 


gaggcccacc 


ccatcgtgga 


gaagatcctg 


cagtaccggg 


780 


agctcaccaa 


gctgaagagc 


acctacattg 


accccttgca 


ggacctcatc 


caccccagta 


840 


cgggccgcct 


ccacacccgc 


ttcaaccaga 


cggccacggc 


cacgggcagg 


ctaagtagct 


900 


ccgatcccaa 


cctccagaac 


atccccgtcc 


gcaccccgct 


tgggcagagg 


atccgccggg 


960 


ccttcatcgc 


cgaggagggg 


tggctattgg 


tggccctgga 


ctatagccag 


atagagctca 


1020 


gggtgctggc 


ccacctctcc 


ggcgacgaga 


acctgatccg 


ggtcttccag 


gaggggcggg 


1080 


acatccacac 


ggagaccgcc 


agctggatgt 


tcggcgtccc 


ccgggaggcc 


gtggaccccc 


1140 


tgatgcgccg 


ggcggccaag 


accatcaact 


tcggggtcct 


ctacggcatg 


tcggcccacc 


1200 


gcctctccca 


ggagctagcc 


atcccttacg 


aggaggccca 


ggccttcatt 


gagcgctact 


1260 


ttcagagctt 


ccccaaggtg 


cgggcctgga 


ttgagaagac 


cctagaggag 


ggcaggaggc 


1320 


gggggtacgt 


ggagaccctc 


ttcggccgcc 


gccgctacgt 


gccagaccta 


gaggcccggg 


1380 


tgaagagcga 


gcgggaggcg 


gccgagcgca 


tggcctacaa 


catgcccgtc 


cagggcaccg 


1440 


ccgccgacct 


catgaagctg 


gctatggtga 


agctcttccc 


caggctggag 


gaaatggggg 


1500 



47 



cccggatgct ccttcaggtc cacgacgagc tggtcctcga ggccccaaaa gagggggcgg 1560 

aggccgtggc ccggctggcc aaggaggtca tggagggggt gtatcccctg gccgtgcccc 1620 

tggaggcgga ggtggggata ggggaggatt ggctctccgc caaggaggcg gccgcactgg 1680 

tgccgcgc 1688 

<210> 36 
<211> 562 
<212> PRT 

<213> Thermus aquaticus 
<400> 36 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 
15 10 15 

Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 

Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 40 45 

Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 * 55 60 

Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 70 75 80 

Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 95 

Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 105 110 

Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 " " 120 125 

Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 " 135 140 

48 



Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 150 155 160 



Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 



Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 ' 215 220 



Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 
225 230 235 240 



Val Leu Glu Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr lie Asp Pro Leu 
260 265 270 



Gin Asp Leu lie His Pro Ser Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 



Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
290 295 300 



Gin Asn lie Pro Val Arg Thr Pro Leu Gly Gin Arg He Arg Arg Ala 
305 310 315 320 



Phe He Ala Glu Glu Gly Trp Leu Leu Val Ala Leu Asp Tyr Ser Gin 

325 330 335 



He Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu He 



49 



340 



345 



350 



Arg Val Phe Gin Glu Gly Arg Asp lie His Thr Glu Thr Ala Ser Trp 
355 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 375 380 



Ala Lys Thr lie Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
385 " 390 395 400 



Leu Ser Gin Glu Leu Ala lie Pro Tyr Glu Glu Ala Gin Ala Phe lie 

405 410 415 



Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp lie Glu Lys 
420 425 430 



Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
435 440 445 



Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Glu Arg 
450 455 460 



Glu Ala Ala Glu Arg Met Ala Tyr Asn Met Pro Val Gin Gly Thr Ala 
465 470 475 480 



Ala Asp Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 

485 490 495 



Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 ' 505 510 



Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 520 525 



Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Ala Glu Val 
530 535 540 



50 



Gly lie Gly Glu Asp Trp Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 
545 550 555 560 



Pro Arg 



<210> 37 

<211> 1688 

<212> DNA 

<213> Thermus aquaticus 

<400> 37 



f f* 4" ft ft f* f^ 4~ f* 

ccauygccLC 


4— /->r fr 4— i^r /•»«■ /-«f 4— 

■cggcggcggi: 


ft ft i — • 4~ ft ~\~ ft ft "f - /~t 

ggcigrggig 


ycyyLyycciy 


LLLLddyy LL 


f> 4— /-«r ~a ft ft z> ft ft 

cLyydyyciyy 


D U 


f* f* f* f* f* 4- ft ft f*> f* 

CCCLCLyCJLL 


ff^f*ftf*f*ftfi^ :a 
LLLyLLyyaa 


/T /T ft f* f+ 4- 4- f% ft 

y yyy ll l uuy 


4- rtrtnr*^ +■ 4r/^r+" 

LyyycLLLy l 


pr/^'l- 4- 4- r- 1 r~* rt 
yLL L uULULjL 


ady y dy LLLa 






LCLLCLygCC 


z^t 4— ft ft f* f*> «o f ft 

CL.yyccyccy 


ccayyyyyyy 


rt ft ft ~\~ f f ^ f 

ccyyy lllcil. 


/*"• /^T ^ O" f f* f* f f ft 

cyyycccccy 




/-x 4— 4— --^ 4~ ^ 

dgCCLtataa 


^ f* f* f* 4— /^f 

agcccLcagg 


gaccLgdagy 


aggcgcggyg 


^ 4~ 4~ f 4~ /~t /^» /**» 

yuLtLLuyLC 


aaayaLL Cy d 


9 J 0 


/^f f /T 4- 4— 4— /—i 

gcyL.LCL.gyc 


/— » f~* 4- y-«r -5 /^r r~r /-r — > 

ccLyayyyda 


ygccL Lyycc 


Lcccycccyy 


/i /^r ^ f** ft 3 /~» f* f 

OydLydLtLL 


-a 4- /™r r*> 4~ 4~ 
dLyULLLLty 


-300 


CCuaCCLCCL 


ggacccLLCC 


aaCaCCatCC 


ccgaggggyL 


rt ft t~+ rt ft t~* rt f* 

ggcccyycgc 


4~ f ft ft f ft ft ft ft 

LdcgyLgygy 


JOU 


ag nggacgg a 


ggaggcgggg 


gagcgggccg 


cccLLLCcga 


ft a **^r ft f 4~ /~» 4" 4~ ^ 

gaggcLCLLC 


ft f f ^3 r3 4— f-*r 4— 

gCCaaCCLyt. 


/ion 
*± ^1 u 




+- /~>r fr ft ft ~\ 

tgagggggag 


gagaggcL.cc 


4-4-4-i^f^-Tr-.4-4-4- -a 


/**> • ft ft ft o ft ft 4~ /^f 

ccgggaggLg 


gagaggcccc 


A P D 


4- 4- 4— y*» y—« 4- 4- 

LLLCCgClgL 


ccLggcccac 


aLggaggcca 


/T /^f /~1 ft ft 4~ /T 

c ggggg r g c y 


/~» 4~ ft ft ^ f* ff\~ ft 

ccLggacgi-g 


/^r f f* 4~ 4~ f* +■ ^ 
yCCLaLCtLd 




gggccttgtc 


cctggaggtg 


gccgaggaga 


tcgcccgcct 


cgaggccgag 


gtcttccgcc 


600 


tggccggcca 


ccccttcaac 


ctcaactccc 


gggaccagct 


ggaaagggtc 


ctctttgacg 


660 


agctagggct 


tcccgccatc 


ggcaagacgg 


agaagaccgg 


caagcgctcc 


accagcgccg 


720 


ccgtcctgga 


ggccctccgc 


gaggcccacc 


ccatcgtgga 


gaagatcctg 


cagtaccggg 


780 


agctcaccaa 


gctgaagagc 


acctacattg 


accccttgcc 


ggacctcatc 


caccccagga 


840 


cgggccgcct 


ccacacccgc 


ttcaaccaga 


cggccacggc 


cacgggcagg 


ctaagtagct 


900 


ccgatcccaa 


cctccagaac 


atccccgtcc 


gcaccccgct 


tgggcagagg 


atccgccggg 


960 


ccttcatcgc 


cgaggagggg 


tggctattgg 


tggccctgga 


ctatagccag 


atagagctca 


1020 


gggtgctggc 


ccacctctcc 


ggcgacgaga 


acctgatccg 


ggtcttccag 


gaggggcggg 


1080 


acatccacac 


ggagaccgcc 


agctggatgt 


tcggcgtccc 


ccgggaggcc 


gtggaccccc 


1140 



tgatgcgccg 


ggcggccaag 


accatcaact 


tcggggtcct 


ctacggcatg 


tcggcccacc 


1200 


gcctctccca 


ggagctagcc 


atcccttacg 


aggaggccca 


ggccttcatt 


gagcgctact 


1260 


ttcagagctt 


ccccaaggtg 


cgggcctgga 


ttgagaagac 


cctggaggag 


ggcaggaggc 


1320 


gggggtacgt 


ggagaccctc 


ttcggccgcc 


gccgctacgt 


gccagaccta 


gaggcccggg 


1380 


tgaagagcgt 


gcgggaggcg 


gccgagcgca 


tggccttcaa 


catgcccgtc 


cagggcaccg 


1440 


ccgccgacct 


cgtgaagctg 


gctatggtga 


agctcttccc 


caggctggag 


gaaatggggg 


1500 


ccaggatgct 


ccttcaggtc 


cacgacgagc 


tggtcctcga 


ggccccaaaa 


gagggggcgg 


1560 


aggccgtggc 


ccggctggcc 


aaggaggtca 


tggagggggt 


gtatcccctg 


gccgtgcccc 


1620 


tggaggtgga 


ggtggggata 


ggggaggact 


ggctctccgc 


caaggaggcg 


gccgcactgg 


1680 


tgccgcgc 












1688 



<210> 38 

<211> 562 

<212> PRT 

<213> Thermus aquaticus 

<400> 38 

Met Ala Ser Gly Gly Gly Gly Cys Gly Gly Gly Gly Ser Pro Lys Ala 
1 5 10 15 

Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 
20 25 30 

Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 
35 " 40 45 

Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 
50 - " 55 60 

Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
65 70 75 80 

Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 

85 90 95 

52 



Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 
100 105 110 



Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 
115 120 125 



Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
130 135 140 



Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
145 150 155 160 



Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 

165 170 175 



Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 
180 185 190 



Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 
195 200 205 



Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
210 215 220 



Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 
225 ' ~ 230 . 235 240 



Val Leu Glu Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 

245 250 255 



Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr lie Asp Pro Leu 
260 265 270 



Pro Asp Leu lie His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 
275 280 285 



Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
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it 



290 



2 95 



300 



Gin Asn lie Pro Val Arg Thr Pro Leu Gly Gin Arg lie Arg Arg Ala 
305 310 315 320 



Phe lie Ala Glu Glu Gly Trp Leu Leu Val Ala Leu Asp Tyr Ser Gin 

325 330 335 



lie Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu lie 
340 345 350 



Arg Val Phe Gin Glu Gly Arg Asp lie His Thr Glu Thr Ala Ser Trp 
355 360 365 



Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
370 " 375 380 



Ala Lys Thr lie Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
385 390 395 400 



Leu Ser Gin Glu Leu Ala lie Pro Tyr Glu Glu Ala Gin Ala Phe lie 

405 410 415 



Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp lie Glu Lys 
420 425 430 



Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 
435 440 445 



Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg 
450 455 460 



Glu Ala Ala Glu Arg Met Ala Phe Asn Met Pro Val Gin Gly Thr Ala 
465 470 475 480 



Ala Asp Leu Val Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 

485 490 495 
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Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 
500 505 510 



Glu Ala Pro Lys Glu Gly Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 
515 ~ 520 525 



Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val 
530 ~ 535 540 



Gly lie Gly Glu Asp Trp Leu Ser Ala Lys Glu Ala Ala Ala Leu Val 

555 560 



545 


550 


Pro Arg 


<210> 


39 


<211> 


12 


<212> 


PRT 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic Peptide 


<400> 


39 


Met Ala 


l Ser Gly Gly Gly Gly 


1 


5 


<210> 


40 


<211> 


17 


<212> 


PRT 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic Peptide 


<400> 


40 



10 



Ala Ala Ala Leu Val Pro Arg Gly Ser Leu Glu His His His His His 
15 10 15 



His 
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<210> 41 

<211> 22 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 

<400> 41 

Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu Ala 
1 5 10 15 



Ala Gin Pro Ala Met Ala 
20 



<210> 42 
<211> 22 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 42 

Met Lys Thr Leu Leu Ala Met Val Leu Val Gly Leu Leu Leu Leu Pro 
15 10 15 



Pro Gly Pro Ser Met Ala 
20 



<210> 


43 


<211> 


22 


<212> 


PRT 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic Peptide 


<400> 


43 



Met Arg Gly Leu Leu Ala Met Leu Val Ala Gly Leu Leu Leu Leu Pro 
1 J 5 10 15 



56 



lie Ala Pro Ala Met Ala 
20 



<210> 


44 




<211> 


21 




<212> 


PRT 




<213> 


Artificial Sequence 


<220> 






<223> 


Synthetic Peptide 


<400> 


44 




Met Arg Arg 


Leu Leu Val lie Ala 


1 




5 


Pro Pro Thr 


Met Ala 






2 0 


<210> 


45 




<211> 


33 




<212> 


DNA 




<213> 


Artificial Sequence 


<220> 






<223> 


Synthetic DNA 


<400> 


45 




gcggccgcac 


tggtgccgcg cggcagcct< 


<210> 


46 




<211> 


148 




<212> 


PRT 




<213> 


Homo 


sapiens 


<400> 


46 





10 15 



Ala Asp Gin Leu Thr Glu Glu Gin He Ala Glu Phe Lys Glu Ala Phe 
1 5 10 15 



Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr He Thr Thr Lys Glu Leu 
20 25 30 



Gly Thr Val Met Arg Ser Leu Gly Gin Asn Pro Thr Glu Ala Glu Leu 
35 40 45 



57 



Gin Asp Met lie Asn Glu Val Asp Ala Asp Gly Asn Gly Thr lie Asp 
50 55 60 



Phe Pro Glu Phe Leu Thr Met Met Ala Arg Lys Met Lys Asp Thr Asp 
65 70 75 80 



Ser Glu Glu Glu lie Arg Glu Ala Phe Arg Val Phe Asp Lys Asp Gly 

85 90 95 



Asn Gly Tyr lie Ser Ala Ala Glu Leu Arg His Val Met Thr Asn Leu 
100 105 110 



Gly Glu Lys Leu Thr Asp Glu Glu Val Asp Glu Met lie Arg Glu Ala 
115 " 120 125 



Asp lie Asp Gly Asp Gly Gin Val Asn Tyr Glu Glu Phe Val Gin Met 
130 " 135 140 



Met Thr Ala Lys 
145 



<210> 47 
<211> 114 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 47 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Asp Val Lys Pro Gly Ala 
15 10 15 



Ser Val Lys lie Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr 
20 25 30 



Tyr Met Asn Trp Val Lys Gin Ser Pro Gly Lys Gly Leu Glu Trp lie 
35 " 40 45 



58 



Gly Asp lie Asn Pro Asn Asn Gly Gly Thr Ser Tyr Asn Gin Lys Phe 
50 55 ~ 60 



Lys Gly Arg Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 



Met Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ser Val Tyr Tyr Cys 

85 90 95 



Glu Ser Gin Ser Gly Ala Tyr Trp Gly Gin Gly Thr Thr Val Thr Val 
100 105 110 



Ser Ala 



<210> 48 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 48 

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
15 10 15 



Gly Gly Gly Ser 
20 



<210> 


49 


<211> 


116 


<212> 


PRT 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic Peptide 


<400> 


49 



Asp Tyr Lys Asp lie Leu Met Thr Gin Thr Pro Ser Ser Leu Pro Val 
1 " * 5 10 15 



59 



Ser Leu Gly Asp Gin Ala Ser lie Ser Cys Arg Ser Ser Gin Ser lie 
20 25 30 



Val His Ser Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gin Lys Pro 
35 " 40 45 



Gly Gin Ser Pro Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser 
50 55 60 



Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 
65 70 75 80 



Leu Lys lie Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys 

85 90 95 



Phe Gin Gly Ser His Val Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu 
100 105 110 



Glu lie Lys Arg 
115 



<210> 50 
<211> 291 
<212> PRT 

<213> Thermus thermophilus 
<400> 50 

Met Glu Ala Met Leu Pro Leu Phe Glu Pro Lys Gly Arg Val Leu Leu 
15 10 15 



Val Asp Gly His His Leu Ala Tyr Arg Thr Phe Phe Ala Leu Lys Gly 
20 25 30 



Leu Thr Thr Ser Arg Gly Glu Pro Val Gin Ala Val Tyr Gly Phe Ala 
35 " 40 45 



Lys Ser Leu Leu Lys Ala Leu Lys Glu Asp Gly Tyr Lys Ala Val Phe 
50 55 60 



60 



Val Val Phe Asp Ala Lys Ala Pro Ser Phe Arg His Glu Ala Tyr Glu 
65 70 75 80 



Ala Tyr Lys Ala Gly Arg Ala Pro Thr Pro Glu Asp Phe Pro Arg Gin 

85 90 95 



Leu Ala Leu lie Lys Glu Leu Val Asp Leu Leu Gly Phe Thr Arg Leu 
100 " 105 110 



Glu Val Pro Gly Tyr Glu Ala Asp Asp Val Leu Ala Thr Leu Ala Lys 
115 " 120 125 



Lys Ala Glu Lys Glu Gly Tyr Glu Val Arg lie Leu Thr Ala Asp Arg 
130 ~ 135 140 



Asp Leu Tyr Gin Leu Val Ser Asp Arg Val Ala Val Leu His Pro Glu 
145 150 155 160 



Gly His Leu lie Thr Pro Glu Trp Leu Trp Glu Lys Tyr Gly Leu Arg 

165 170 175 



Pro Glu Gin Trp Val Asp Phe Arg Ala Leu Val Gly Asp Pro Ser Asp 
180 185 190 



Asn Leu Pro Gly Val Lys Gly lie Gly Glu Lys Thr Ala Leu Lys Leu 
195 ~ 200 205 



Leu Lys Glu Trp Gly Ser Leu Glu Asn Leu Leu Lys Asn Leu Asp Arg 
210 215 220 



Val Lys Pro Glu Asn Val Arg Glu Lys lie Lys Ala His Leu Glu Asp 
225 230 235 240 



Leu Arg Leu Ser Leu Glu Leu Ser Arg Val Arg Thr Asp Leu Pro Leu 

245 250 255 



Glu Val Asp Leu Ala Gin Gly Arg Glu Pro Asp Arg Glu Gly Leu Arg 



61 



260 



265 



270 



Ala Phe Leu Glu Arg Leu Glu Phe Gly Ser Leu Leu His Glu Phe Gly 
275 280 285 



Leu Leu Glu 
290 



<210> 51 

<211> 196 

<212> PRT 

<213> Escherichia coli 

<400> 51 

Val lie Ser Tyr Asp Asn Tyr Val Thr lie Leu Asp Glu Glu Thr Leu 
1 5 10 15 



Lys Ala Trp lie Ala Lys Leu Glu Lys Ala Pro Val Phe Ala Phe Asp 
20 25 30 



Thr Glu Thr Asp Ser Leu Asp Asn lie Ser Ala Asn Leu Val Gly Leu 
35 40 45 



Ser Phe Ala lie Glu Pro Gly Val Ala Ala Tyr lie Pro Val Ala His 
50 55 60 



Asp Tyr Leu Asp Ala Pro Asp Gin lie Ser Arg Glu Arg Ala Leu Glu 
65 70 75 80 



Leu Leu Lys Pro Leu Leu Glu Asp Glu Lys Ala Leu Lys Val Gly Gin 

85 ~ 90 95 



Asn Leu Lys Tyr Asp Arg Gly lie Leu Ala Asn Tyr Gly lie Glu Leu 
100 105 110 



Arg Gly lie Ala Phe Asp Thr Met Leu Glu Ser Tyr lie Leu Asn Ser 
115 120 125 



Val Ala Gly Arg His Asp Met Asp Ser Leu Ala Glu Arg Trp Leu Lys 



62 



130 135 140 



His Lys Thr He Thr Phe Glu Glu He Ala Gly Lys Gly Lys Asn Gin 
145 150 155 160 



Leu Thr Phe Asn Gin He Ala Leu Glu Glu Ala Gly Arg Tyr Ala Ala 

165 170 175 



Glu Asp Ala Asp Val Thr Leu Gin Leu His Leu Lys Met Trp Pro Asp 
180 185 190 



Leu Gin Lys His 
195 



<210> 52 
<211> 686 
<212> PRT 

<213> Bacillus circulans 
<400> 52 

Ala Pro Asp Thr Ser Val Ser Asn Lys Gin Asn Phe Ser Thr Asp Val 
15 10 15 

He Tyr Gin He Phe Thr Asp Arg Phe Ser Asp Gly Asn Pro Ala Asn 
20 25 30 



Asn Pro Thr Gly Ala Ala Phe Asp Gly Thr Cys Thr Asn Leu Arg Leu 
35 40 45 



Tyr Cys Gly Gly Asp Trp Gin Gly He He Asn Lys He Asn Asp Gly 
50 - - - 55 60 

Tyr Leu Thr Gly Met Gly Val Thr Ala He Trp He Ser Gin Pro Val 
65 " 70 75 80 



Glu Asn He Tyr Ser He He Asn Tyr Ser Gly Val Ash Asn Thr Ala 

85 90 95 



Tyr His Gly Tyr Trp Ala Arg Asp Phe Lys Lys Thr Asn Pro Ala Tyr 



63 



100 



105 



110 



Gly Thr lie Ala Asp Phe Gin Asn Leu lie Ala Ala Ala His Ala Lys 
115 120 125 



Asn lie Lys Val lie lie Asp Phe Ala Pro Asn His Thr Ser Pro Ala 
130 " 135 140 



Ser Ser Asp Gin Pro Ser Phe Ala Glu Asn Gly Arg Leu Tyr Asp Asn 
145 " 150 155 160 



Gly Thr Leu Leu Gly Gly Tyr Thr Asn Asp Thr Gin Asn Leu Phe His 

165 ~ 170 175 



His Asn Gly Gly Thr Asp Phe Ser Thr Thr Glu Asn Gly lie Tyr Lys 
180 185 190 



Asn Leu Tyr Asp Leu Ala Asp Leu Asn His Asn Asn Ser Thr Val Asp 
195 ~ 200 205 



Val Tyr Leu Lys Asp Ala lie Lys Met Trp Leu Asp Leu Gly lie Asp 
210 " ' 215 220 



Gly lie Arg Met Asp Ala Val Lys His Met Pro Phe Gly Trp Gin Lys 
225 " 230 235 240 



Ser Phe Met Ala Ala Val Asn Asn Tyr Lys Pro Val Phe Thr Phe Gly 

245 250 255 



Glu Trp Phe Leu Gly Val Asn Glu Val Ser Pro Glu Asn His Lys Phe 
260 265 270 



Ala Asn Glu Ser Gly Met Ser Leu Leu Asp Phe Arg Phe Ala Gin Lys 
275 * 280 285 



Val Arg Gin Val Phe Arg Asp Asn Thr Asp Asn Met Tyr Gly Leu Lys 
290 295 300 



64 



Ala Met Leu Glu Gly Ser Ala Ala Asp Tyr Ala Gin Val Asp Asp Gin 
305 310 ~ 315 320 



Val Thr Phe lie Asp Asn His Asp Met Glu Arg Phe His Ala Ser Asn 

325 330 335 



Ala Asn Arg Arg Lys Leu Glu Gin Ala Leu Ala Phe Thr Leu Thr Ser 
340 345 350 



Arg Gly Val Pro Ala lie Tyr Tyr Gly Thr Glu Gin Tyr Met Ser Gly 
355 360 365 



Gly Thr Asp Pro Asp Asn Arg Ala Arg lie Pro Ser Phe Ser Thr Ser 
370 375 380 



Thr Thr Ala Tyr Gin Val lie Gin Lys Leu Ala Pro Leu Arg Lys Cys 
385 390 395 400 



Asn Pro Ala lie Ala Tyr Gly Ser Thr Gin Glu Arg Trp lie Asn Asn 

405 410 415 



Asp Val Leu lie Tyr Glu Arg Lys Phe Gly Ser Asn Val Ala Val Val 
420 425 430 



Ala Val Asn Arg Asn Leu Asn Ala Pro Ala Ser lie Ser Gly Leu Val 
435 440 445 



Thr Ser Leu Pro Gin Gly Ser Tyr Asn Asp Val Leu Gly Gly Leu Leu 
450 455 460 



Asn Gly Asn Thr Leu Ser Val Gly Ser Gly Gly Ala Ala Ser Asn Phe 
465 470 475 480 



Thr Leu Ala Ala Gly Gly Thr Ala Val Trp Gin Tyr Thr Ala Ala Thr 

485 490 495 



Ala Thr Pro Thr lie Gly His Val Gly Pro Met Met Ala Lys Pro Gly 
500 "* 505 510 



65 



Val Thr lie Thr lie Asp Gly Arg Gly Phe Gly Ser Ser Lys Gly Thr 
515 520 525 



Val Tyr Phe Gly Thr Thr Ala Val Ser Gly Ala Asp lie Thr Ser Trp 
530 535 540 



Glu Asp Thr Gin lie Lys Val Lys lie Pro Ala Val Ala Gly Gly Asn 
545 550 " 555 560 



Tyr Asn lie Lys Val Ala Asn Ala Ala Gly Thr Ala Ser Asn Val Tyr 

565 570 575 



Asp Asn Phe Glu Val Leu Ser Gly Asp Gin Val Ser Val Arg Phe Val 
580 " 585 590 



Val Asn Asn Ala Thr Thr Ala Leu Gly Gin Asn Val Tyr Leu Thr Gly 
595 600 605 



Ser Val Ser Glu Leu Gly Asn Trp Asp Pro Ala Lys Ala lie Gly Pro 
610 615 620 



Met Tyr Asn Gin Val Val Tyr Gin Tyr Pro Asn Trp Tyr Tyr Asp Val 
625 630 635 640 



Ser Val Pro Ala Gly Lys Thr lie Glu Phe Lys Phe Leu Lys Lys Gin 

645 650 655 



Gly Ser . Thr Val Thr Trp Glu Gly Gly Ser Asn His Thr Phe Thr Ala 
660 665 670 



Pro Ser Ser Gly Thr Ala Thr lie Asn Val Asn Trp Gin Pro 
675 680 685 



<210> 53 

<211> 399 

<212> PRT 

<213> Bordetella pertussis 

<400> 53 



66 



Met Gin Gin Ser His Gin Ala Gly Tyr Ala Asn Ala Ala Asp Arg Glu 
15 10 15 



Ser Gly lie Pro Ala Ala Val Leu Asp Gly lie Lys Ala Val Ala Lys 
20 25 30 



Glu Lys Asn Ala Thr Leu Met Phe Arg Leu Val Asn Pro His Ser Thr 
35 40 45 



Ser Leu lie Ala Glu Gly Val Ala Thr Lys Gly Leu Gly Val His Ala 
50 55 60 



Lys Ser Ser Asp Trp Gly Leu Gin Ala Gly Tyr lie Pro Val Asn Pro 
65 70 75 80 



Asn Leu Ser Lys Leu Phe Gly Arg Ala Pro Glu Val lie Ala Arg Ala 

85 90 95 



Asp Asn Asp Val Asn Ser Ser Leu Ala His Gly His Thr Ala Val Asp 
100 105 110 



Leu Thr Leu Ser Lys Glu Arg Leu Asp Tyr Leu Arg Gin Ala Gly Leu 
115 " 120 125 



Val Thr Gly Met Ala Asp Gly Val Val Ala Ser Asn His Ala Gly Tyr 
130 " 135 140 



Glu Gin Phe Glu Phe Arg Val Lys Glu Thr Ser Asp Gly Arg Tyr Ala 
145 150 155 160 



Val Gin Tyr Arg Arg Lys Gly Gly Asp Asp Phe Glu Ala Val Lys Val 

165 170 17 5 



lie Gly Asn Ala Ala Gly lie Pro Leu Thr Ala Asp lie Asp Met Phe 
180 185 190 



Ala lie Met Pro His Leu Ser Asn Phe Arg Asp Ser Ala Arg Ser Ser 
195 200 205 



67 



Val Thr Ser Gly Asp Ser Val Thr Asp Tyr Leu Ala Arg Thr Arg Arg 
210 215 220 



Ala Ala Ser Glu Ala Thr Gly Gly Leu Asp Arg Glu Arg lie Asp Leu 
225 230 " 235 240 



Leu Trp Lys lie Ala Arg Ala Gly Ala Arg Ser Ala Val Gly Thr Glu 

245 250 255 



Ala Arg Arg Gin Phe Arg Tyr Asp Gly Asp Met Asn lie Gly Val lie 
260 265 270 



Thr Asp Phe Glu Leu Glu Val Arg Asn Ala Leu Asn Arg Arg Ala His 
275 280 285 



Ala Val Gly Ala Gin Asp Val Val Gin His Gly Thr Glu Gin Asn Asn 
290 295 300 



Pro Phe Pro Glu Ala Asp Glu Lys lie Phe Val Val Ser Ala Thr Gly 
305 310 315 320 



Glu Ser Gin Met Leu Thr Arg Gly Gin Leu Lys Glu Tyr lie Gly Gin 

325 330 335 



Gin Arg Gly Glu Gly Tyr Val Phe Tyr Glu Asn Arg Ala Tyr Gly Val 
340 ~ 345 350 



Ala Gly Lys Ser Leu Phe Asp Asp Gly Leu Gly Ala Ala Pro Gly Val 
355 360 365 



Pro Ser Gly Arg Ser Lys Phe Ser Pro Asp Val Leu Glu Thr Val Pro 
370 ~ 375 380 



Ala Ser Pro Gly Leu Arg Arg Pro Ser Leu Gly Ala Val Glu Arg 
385 390 395 



<210> 54 



68 



<211> 275 
<212> PRT 

<213> Bacillus amyloliquef aciens 
<400> 54 

Ala Gin Ser Val Pro Tyr Gly Val Ser Gin lie Lys Ala Pro Ala Leu 
1 5 10 15 



His Ser Gin Gly Tyr Thr Gly Ser Asn Val Lys Val Ala Val lie Asp 
20 25 30 



Ser Gly lie Asp Ser Ser His Pro Asp Leu Lys Val Ala Gly Gly Ala 
35 40 45 



Ser Met Val Pro Ser Glu Thr Asn Pro Phe Gin Asp Asn Asn Ser His 
50 55 60 



Gly Thr His Val Ala Gly Thr Val Ala Ala Leu Asn Asn Ser lie Gly 
65 70 75 80 



Val Leu Gly Val Ala Pro Ser Ala Ser Leu Tyr Ala Val Lys Val Leu 

85 90 95 



Gly Ala Asp Gly Ser Gly Gin Tyr Ser Trp lie lie Asn Gly lie Glu 
100 105 110 



Trp Ala lie Ala Asn Asn Met Asp Val lie Asn Met Ser Leu Gly Gly 
115 120 125 



Pro Ser Gly Ser Ala Ala Leu Lys Ala Ala Val Asp Lys Ala Val Ala 
130 ~ 135 140 



Ser Gly Val Val Val Val Ala Ala Ala Gly Asn Glu Gly Thr Ser Gly 
145 ~ 150 155 160 



Ser Ser Ser Thr Val Gly Tyr Pro Gly Lys Tyr Pro Ser Val lie Ala 

165 170 175 



Val Gly Ala Val Asp Ser Ser Asn Gin Arg Ala Ser Phe Ser Ser Val 



69 



180 



185 



190 



Gly Pro Glu Leu Asp Val Met Ala Pro Gly Val Ser lie Gin Ser Thr 
195 200 205 



Leu Pro Gly Asn Lys Tyr Gly Ala Tyr Asn Gly Thr Ser Met Ala Ser 
210 * 215 220 



Pro His Val Ala Gly Ala Ala Ala Leu lie Leu Ser Lys His Pro Asn 
225 230 235 240 



Trp Thr Asn Thr Gin Val Arg Ser Ser Leu Glu Asn Thr Thr Thr Lys 

245 250 255 



Leu Gly Asp Ser Phe Tyr Tyr Gly Lys Gly Leu lie Asn Val Gin Ala 
260 265 270 



Ala Ala Gin 
275 



<210> 55 
<211> 182 
<212> PRT 

<213> Bacillus subtilis 
<400> 55 

Ala Ala Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala 
15 10 15 



Ser Phe Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp 
20 25 30 



Ser Arg Asp Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr 
35 40 45 



Asn Tyr Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu 
50 55 60 



Asp Glu Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly 



70 



•5 



65 


70 




75 








80 




Gly Ala Asn 


Thr Leu Tyr Tyr lie 
85 


Lys Asn Leu 
90 


Asp 


Gly 


Gly 


Asn Lys 
95 




Val Ala Asn 


Val Val Thr Leu Gly 
100 


Gly Ala Asn 
105 


Arg 


Leu 


Thr 
110 


Thr Gly 




Lys Ala Leu 
115 


Pro Gly Thr Asp Pro 

120 


Asn Gin Lys 


He 


Leu 
125 


Tyr 


Thr Ser 




lie Tyr Ser 
130 


Ser Ala Asp Met lie 
135 


Val Met Asn 


Tyr 
140 


Leu 


Ser 


Arg Leu 




Asp Gly Ala 
145 


Arg Asn Val Gin lie 
150 


His Gly Val 
155 


Gly 


His 


He 


Gly Leu 
160 




Leu Tyr Ser 


Ser Gin Val Asn Ser 

. 165 


Leu lie Lys 
170 


Glu 


Gly 


Leu 


Asn Gly 
175 




Gly Gly Gin 


Asn Thr Asn 
180 














<210> 56 
<211> 444 

<213> Homo 


sapiens 
















<400> 56 
gcugaccaac 


tgactgaaga 


gcagattgca gaattcaaag 


aagctttttc 


actatttaac 


60 


aaaga ugg ug 


atggaactat 


aacaacaaag gaattgggaa 


ctgtaatgag 


atctcttaaa 


120 


cagaa tccca 


cagaagcaga 


gttacaggac atgattaatg 


aagtagatgc 


taataataat 


180 


ggcacaa rxg 


acttccctga 


atttctgaca atgatggcaa 


gaaaaatgaa 


aaacacaaac 


240 


agtgaagaag 


aaattagaga 


agcattccgt gtgtttgata 


aggatggcaa 


tggctatatt 


300 


agtgctgcag 


aacttcgcca 


tgtgatgaca aaccttggag 


agaagttaac 


agatgaagaa 


360 


gttgatgaaa 


tgatcaggga 


agcagatatt gatggtgatg 


gtcaagtaaa 


ctatgaagag 


420 



71 



tttgtacaaa tgatgacagc aaag 444 

<210> 57 

<211> 2058 

<212> DNA 

<213> Bacillus circulans 

<400> 57 



gcgccggata 


cctcggtatc 


caacaagcaa 


aatttcagca 


ccgacgtcat 


ctatcaaatt 


60 


ttcaccgaca 


ggttttcgga 


cggcaatccc 


gccaacaatc 


cgaccggcgc 


ggcgtttgac 


120 


ggaacctgca 


cgaacctccg 


gctgtattgc 


ggcggcgact 


ggcagggcat 


catcaacaaa 


180 


atcaacgacg 


gttacctgac 


cgggatgggc 


gttaccgcca 


tctggatctc 


ccagccggtc 


240 


gaaaacatct 


acagcatcat 


caattattcc 


ggcgtaaaca 


acacggccta 


tcacggctac 


300 


tgggcccggg 


acttcaagaa 


gacgaatccg 


gcctacggca 


cgattgcgga 


cttccagaac 


360 


ctgatcgccg 


ccgcgcatgc 


aaaaaacatc 


aaagtcatta 


tcgactttgc 


cccgaaccat 


420 


acgtcgcccg 


cctcgtccga 


ccagccttcc 


tttgcggaaa 


acggccggct 


gtacgataac 


480 


ggcacgctgc 


tcgggggata 


cacgaacgat 


acgcagaacc 


tgttccacca 


taacggcggc 


540 


acggactttt 


ccacgaccga 


aaacggcatc 


tacaaaaacc 


tgtacgatct 


cgccgacctg 


600 


aaccataaca 


acagcaccgt 


ggacgtctac 


ttgaaggacg 


cgatcaaaat 


gtggctggac 


660 


ctcggcatcg 


acggcatccg 


catggatgcg 


gtgaagcata 


tgccgttcgg 


ctggcagaag 


720 


agctttatgg 


ctgccgtcaa 


caactataag 


ccggtcttta 


ccttcggcga 


atggttcctg 


780 


ggcgtaaatg 


aagtgagccc 


ggaaaaccat 


aagtttgcca 


acgaatccgg 


catgagcctg 


840 


cttgatttcc 


gttttgccca 


aaaggtgcgg 


caggtgttcc 


gggacaacac 


cgacaatatg 


900 


tacggcctga 


aggcgatgct 


ggagggctcc 


gcagccgatt 


acgcccaggt 


ggatgaccag 


960 


gtgacgttca 


tcgacaacca 


tgacatggag 


cgtttccacg 


caagcaatgc 


aaaccgccgg 


1020 


aagctggagc 


aagcgcttgc 


gttcacgctg 


acctcgcgcg 


gcgtccccgc 


catttattac 


1080 


ggcaccgagc 


agtacatgtc 


gggcgggacc 


gatccggaca 


accgggcgcg 


gatcccttcc 


1140 


ttctccacgt 


cgacgaccgc 


ctatcaggtc 


attcaaaagc 


tggcgccgct 


gcgcaagtgc 


1200 


aacccggcca 


tcgcctacgg 


atcgacgcag 


gagcgctgga 


tcaacaacga 


cgtgctcatt 


1260 



72 



+• 3 irf a p P P p ^ 


a. d l, LL.y y Udy 


pa a p p +" "t - p p p 
LddLy u LyuL, 


pp+~ "t~ p p p 

y Lug l Lgtug 


LLadLLCjLdd 


u u LaddLyLy 


1320 


p p p p p "f - 4" p* p 

ccgycLtcca 


4-4—4— f~+ (~1 n Ci 3 p "P 

tttuggyduL 


^" rt+" pi" f" p p 
uy LLau L. u ll 


p^p ci n r* z± a p 

CLgccgcaag 


pp a p /— « 4— -3 — i o 

yCdgCLdCdd 


/^« z^t -3 p p +~ p p -f - 4- 
LydLy LLL L, L, 


1380 


ggcggLLLLL 


4- /-<r ^ ^ p pp Z3 r3 

uy ddoy y udd 


pa rrrt" 1" P t" pn 
uduy l La tuy 


p+* anrrpt" ppp 
y Ldy y u LLL-y 


yoyyyyLLyL 


p"hpp^^'h"t~"l~r^ 

L L. L L d d L_ L, UL 


14 40 


■— » /^f 4— 4- />-•• /"«r /— »• 

dCgcLtgcgg 


/-i r+ n m t~+ P /~t P o p 

LLyyuyyudu 


ggcgg ugugg 


Ociy LdLdUL-y 


p p p p +• a p p p p 

LggLLdLygL 


p a p p p p p -a pp 
y auy LLy cill 


1500 
j- \j \j 


O 4~ P P P" <P "3 4— <^r 

d LCggguaLy 


4- p pp p p p p .a \~ 

ULyyyLLyau 


pT^"t~ PTPfPP-P^PT 

yd uy y L,L/d.ay 


PPPTPTPTPPT+" Cf ^ 


LydLLdLyd u 


p p ,p r ft r* r> Ci c* 

LydLyyLLyL 


1560 
-i- •—> \j \j 


ggcttcggcL 


CudgCddagg 


✓— » r*r 4— 4- rh /~* 

CaCCgLtLdC 


+■ +■ p p p +" o p p a 
LLcggLacga 


/^i /^r p p pp4t P 23 p 

eggegy Lgag 




1 6?0 


w +— \ 4— "fr* "4— 

atCdcgLCtL 


gggdagaCaC 


p panat" pa as 
y Ldy d U Lddd 


p"f~p3a aat*+*p 
y L, y dcd del LLL 


c n r\ r~* r*> p +~ ppp 

uy y LLy LLyL 


-3 PPpPPTPa^P 

ay ULuy LaaL 


1680 


tacdacatta 


ddy tCgCddd 


P PT P "H PT P P"* pr PT a 

cgcLgucggd 


duy y Lady La 


a +■ p "t~ p +- a +* p o 
diy uy idiyd 


paarft" ppa rr 
l d d l u LLy ay 


17 4 0 


•4— *"\ 

gtst tguccg 


gagaccaggu 


P a PT P PT P P P P 

udgcg LLLgL 


"t~*t~pp+"pp'l - pa 

l Lty L yy Ltd 


-a p^ ^ r~* n n ^ p 
dLddLyLydL 


yaLyy lll l- 


1800 

JL. KJ KJ \J 


gggcaaaatg 


4— <— * 4— -*» s~* 4— /T — i /■<» 

tyLdCCLgdC 


p*^tp p a p 4- p^+p p 

gggcdgugLL. 


apppa p p +■ p p 

dyuy dy l uyy 


pp^^ p "t~ p p p 
yyddL l y lj y a 


LLLUU LCI CI CI CI 


1860 


gcaa Lcgggc 


CgaLgtaCdd 


4— p -a p p +" p p +~ +~ 

L.ociyy Luy u l. 


LaLLaa L. d u L 


pn^^ p +■ p P f" ^ 
Ly aaL Ly y l»ci 


L» CI V— y CI L v-^ ' 


1920 


agcgttccgg 


ccggcaaaac 


gatcgagttc 


aagtttttga 


aaaaacaagg 


ctccaccgtc 


1980 


acgtgggaag 


gcggcagcaa 


ccacaccttc 


accgcgccgt 


ccagcggcac 


cgcgaccatt 


2040 


aacgtgaatt 


ggcagcca 










2058 



<210> 58 

<211> 1197 

<212> DNA 

<213> Bordetella pertussis 

<400> 58 



atgcagcaat 


cgcatcaggc 


tggttacgca 


aacgccgccg 


acegggagtc 


tggcatcccc 


60 


gcagccgtac 


tcgatggcat 


caaggcegtg 


gcgaaggaaa 


aaaacgccac 


attgatgttc 


120 


cgcctggtca 


acccccattc 


caccagcctg 


attgecgaag 


gggtggccac 


caaaggattg 


180 


ggcgtgcacg 


ccaagtcgtc 


cgattggggg 


ttgeaggegg 


gctacattcc 


cgtcaacccg 


240 


aatctttcca 


aactgttcgg 


ccgtgcgccc 


gaggtgatcg 


cgcgggccga 


caacgacgtc 


300 


aacagcagcc 


tggcgcatgg 


ccataccgcg 


gtcgacctga 


cgctgtcgaa 


agageggett 


360 


gaetatctge 


ggcaagcggg 


cctggtcacc 


ggcatggccg 


atggcgtggt 


cgcgagcaac 


420 


cacgcaggct 


acgagcagtt 


egagtttege 


gtgaaggaaa 


cctcggacgg 


gcgctatgcc 


480 





at at z" 1 ft /—> r3 at at at 

gccgcdaggg 


at ft ft at ft -^k at at 4~ 

cggcgacgd u 


4~ 4~ /^*« *^ /-«r #t /^r 

l ucgaggcgg 


4~ "3 ^ /T /*T 4~ AT 4— 

LCdaggcgdL 


cggcaatgcc 


^ a n 

O *4 u 


• ^ /-x at 4- 3 4- 4- at 

gCCyy Lat LC 


-3 at 4- na at at at at 

cdcugdcggc 


ft f* -r^ 4— ^ 4- at at ^ at 

ggdtducgdc 


0 +~ /^f "f~ +~ /T /~« n 

aiyt Lcgcca 


4- 4— -3 4— ^ at A^» O 

LLdtgLtyCd 


4— < 4- ft 4~ a^« a^ m "3 

LCUy LCCddC 


D U U 


4— 4- #^ /—« /-w /— » —j /--i 4— 

ILCCyCgaCL 


at AT / r *T at AT at AT at -3 AT 

cggcgcgcag 


4~ 4— rrrrfl" at ^ at at 

tucggugdcc 


ayogycgcit.u 


A"* AT "t~ AT A"* A*» AT ~% 

cyy tgdocgd 


4~ 4~ O A~" 4~ AT AT A"" t AT 

Lidcccggcg 


ODU 


cyCacgcggc 


gggccgccag 


at at ^ at at: at f* 0 at a^t 

cgaygccacg 


ft ft f ft ft f 4~ /^f ft 

ggcggccugg 


dtcgcgddcg 


A^« *a 4— A*» AT a A** 4~ 4~ AT 

catcgacLtg 


7 9 0 


4— 4— +— r^r — * — ^ 

u tg iggaaad 


ucgcicgcgc 


/-» fr f*t fm /— <« y— » 4- 

cggcgcccgL. 


4~ f* r~* ft f* ^ ft 4~ n rf 

Lccgcdgtgg 


AT A"* 1 ^ A^» A*^ AT ^ AT AT f* 

gcaccgaggc 


AT A*» AT +~ A*" AT f* f~~* 3 AT 

gcgucgccag 


/ o U 


t tccgcuacg 


acggcgacdL 


at ~> ~\ 4— +~ at at at at 

gaaLaLcggc 


/->r 4- fr — \ 4- ^ ^ ^ ^> /^>r 

gugducdccg 


a 4~ +~ +~ A^ AT 13 AT A~» 4— 

dLLLCgdgCL 


AT AT ~> ^ AT 4~ AT ft ft f* 

ggaagcgcgc 


O fi U 


aaLgcgctga 


acaggcgggc 


-~\ /— i /^<r /— i /-» /->r 4- <T 

gcdcgccgLC 


rt t^t /~* rt t~* rt f~* ^ /~f 

ggcycyocigy 


-3 A^ AT "f - AT AT "fr™ A^ A^« ^ 

dug ugg uccd 


ft f 3 4~ AT AT AT 2 A»+" 

gcdcggcdCL 




gagcagaaca 


atcctLiccc 


at at AT /^r /^r -*\ 4~ 

ggaggcagat 


gdgddgdut-t 


4— a*» AT 4~ f~* ft \- Si +* A^ 

LCgtCgLdLC 


AT AT AT AT O AT AT AT AT 4" 

ggccdccggu 




gaaagccaga 


tgctcacgcg 


cgggcaacug 


—J — > /-T a O "f" 3 f* ~> 

daygadLaCa 


+• +~ AT AT A"* A~* O AT A"» O 

LLygccdgcd 


AT AT AT at AT AT AT AT 3 AT 

gcgcggcgag 


i n?n 

J- U u 


ggctatgtct 


tctacgagaa 


ccgtgcatac 


ggcgtggcgg 


ggaaaagcct 


gttcgacgat 


1080 


gggctgggag 


ccgcgcccgg 


cgtgccgagc 


ggacgttcga 


agttctcgcc 


ggatgtactg 


1140 


gaaacggtgc 


cggcgtcacc 


cggattgcgg 


cggccgtcgc 


tgggcgcagt 


ggaacgc 


1197 



<210> 59 

<211> 825 

<212> DNA 

<213> Bacillus amyloliquef aciens 

<400> 59 



gcgcagtccg 


tgccttacgg 


cgtatcacaa 


attaaagccc 


ctgctctgca 


ctctcaaggc 


60 


tacactggat 


caaatgttaa 


agtagcggtt 


atcgacagcg 


gtatcgattc 


ttctcatcct 


120 


gatttaaagg 


tagcaggcgg 


agccagcatg 


gttccttctg 


aaacaaatcc 


tttccaagac 


180 


aacaactctc 


acggaactca 


cgttgccggc 


acagttgcgg 


ctcttaataa 


ctcaatcggt 


240 


gtattaggcg 


ttgcgccaag 


cgcatcactt 


tacgctgtaa 


aagttctcgg 


tgctgacggt 


300 


tccggccaat 


acagctggat 


cattaacgga 


atcgagtggg 


cgatcgcaaa 


caatatggac 


360 


gttattaaca 


tgagcctcgg 


cggaccttct 


ggttctgctg 


ctttaaaagc 


ggcagttgat 


420 


aaagccgttg 


catccggcgt 


cgtagtcgtt 


gcggcagccg 


gtaacgaagg 


cacttccggc 


480 


agctcaagca 


cagtgggcta 


ccctggtaaa 


tacccttctg 


tcattgcagt 


aggcgctgtt 


540 


gacagcagca 


accaaagagc 


atctttctca 


agcgtaggac 


ctgagcttga 


tgtcatggca 


600 
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nna a a fa a a 1" 
yyciaciL^cia.ci u 




a. o y «j <— ci v^.y 


660 


tcaatggcat 


ctccgcacgt 


tgccggagcg 


gctgctttga 


ttctttctaa 


gcacccgaac 


720 


tggacaaaca 


ctcaagtccg 


cagcagttta 


gaaaacacca 


ctacaaaact 


tggtgattct 


780 


ttctactatg 


gaaaagggct 


gatcaacgta 


caggcggcag 


ctcag 




825 


<210> 60 
<211> 873 
<212> DNA 

<213> Thermus thermophilus 










<400> 60 
atggaggcga 


tgcttccgct 


ctttgaaccc 




L- w OLUuLy y i— 


\^ CL > — • V-J >J tJ- v — ' 


60 


cacctggcct 


accgcacctt 


cttcgccctg 


-3 — 1 f*r s~l (~> /""■ +- /-» =a 

dciy y y u^a. 


LLQ^y ay u^y 


y W y v_> Ci Ci Vw« \s 


120 


gtgcaggcgg 


tctacggctt 


cgccaagagc 


ch eft caacrci 


ccctcraaoaa 


ggaegggtae 


180 


aaggccgtct 


tcgtggtctt 


tgacgccaag 


nrrrrrl" rrt 

y < » \ - ^> l_ U V— ' L» 


t CCCICCS.CG3L 


aacctacaaa 


240 


gcctacaagg 


cggggagggc 


cccgaccccc 




ccccrcrcacrct 


cgccct cat c 


300 


aaggagc ugg 


4- n f +" ^ O "f" 
LgCjaL-CLLLL 




wy L^y ayy 


tccccaacta 


caaaacaaac 


360 


gacgttctcg 


ccaccctggc 


caagaaggcg 


yciciciciyyciyy 


rrnt* ArTf^nnt" 

y y v-* y ^ y y k - 


acacatcctc 


420 


accgccgacc 


gcgacctcta 


ccaactcgtc 


Luuy duuy l »y 




ccaccccaao 


480 


ggccacctca 


tcaccccgga 


gtggctttgg 


y ayaay tauy 


erect cacjcrcc 


aaaacaatao 

z3 ^3 


540 


gtggacttcc 


gcgccctcgt 


gggggacccc 




■fcccccrcrcfcit 


caagggcat c 


600 


ggggagaaga 


ccgccctcaa 


gctcctcaag 


yay l. y y y y a. a. 


vJ z3 


CCt-CCilCSLSiQ 

^ \»»* > — V—* 


660 


aacctggacc 


gggtaaagcc 


agaaaacgtc 


N_* y *J «J d >^ \£ t* 


tcaaaaccca 


cctggaagac 


720 


ctcaggctct 


ccttggagct 


ctcccgggtg 


cgcaccgacc 


tccccctgga 


ggtggacctc 


780 


gcccaggggc 


gggagcccga 


ccgggagggg 


cttagggcct 


tcctggagag 


gctggagttc 


840 


ggcagcctcc 


tccacgagtt 


cggcctcctg 


gag 






873 



<210> 61 

<211> 588 

<212> DNA 

<213> Escherichia coli 



75 



v «... * 



<400> 61 



gtgatttctt 


atgacaacta 


cgtcaccatc 


cttgatgaag 


aaacactgaa 


agcgtggatt 


60 


gcgaagctgg 


aaaaagcgcc 


ggtatttgca 


tttgataccg 


aaaccgacag 


ccttgataac 


120 


atctctgcta 


acctggtcgg 


gctttctttt 


gctatcgagc 


caggcgtagc 


ggcatatatt 


180 


ccggttgctc 


atgattatct 


tgatgcgccc 


gatcaaatct 


ctcgcgagcg 


tgcactcgag 


240 


ttgctaaaac 


cgctgctgga 


agatgaaaag 


gcgctgaagg 


tcgggcaaaa 


cctgaaatac 


300 


gatcgcggta 


ttctggcgaa 


ctacggcatt 


gaactgcgtg 


ggattgcgtt 


tgataccatg 


360 


ctggagtcct 


acattctcaa 


tagcgttgcc 


gggcgtcacg 


atatggacag 


cctcgcggaa 


420 


cgttggttga 


agcacaaaac 


catcactttt 


gaagagattg 


ctggtaaagg 


caaaaatcaa 


480 


ctgaccttta 


accagattgc 


cctcgaagaa 


gccggacgtt 


acgccgccga 


agatgcagat 


540 


gtcaccttgc 


agttgcatct 


gaaaatgtgg 


ccggatctgc 


aaaaacac 




588 
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